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Ultra-Sensitive Digital Hall Effect Switch .................... 9-11
Bipolar Latch ....... B s (L S % 4 9-2

BipolarLatch . ... ... ... .. 9-2

Dual Output Digital Hall Effect Switches ..................... 9-14
Dual Output Digital Hall Effect Switch ...................... 9-17
Schmitt Trigger . ...... .o 10-26
Dual Schmitt Trigger ... ....... o i 10-29
Dual Schmitt Trigger . ... 10-31
Optoelectronic Switch . ....... ... ... .. . 10-34
Linear Qutput Hall Effect Sensor .......................... 9-19
Linear Qutput Hall Effect Sensor ............ .. ... ... ..... 9-22
Hall Effect Sensor Elements .......... ... ... ... ... .. ... 9-25
Dual Peripheral and Power Drivers . ........................ 3-83
Hermetic Peripheral and Power Drivers ...................... 5-44




GENERAL INFORMATION (Continued)
B —

ULN-3701Z

ULN-3702Z

ULN-3703Z

TPQ-3724 through 3725A
ULX-377TW

ULX-3788W

TPQ-3798 and 3799
ULX-3804A

ULN-3809A

ULN-3810A

ULX-3840A

ULN-3859A

ULN-3889A

TPQ-3904

TPQ-3906. .

ULN-3914A

TPP-4000

UCN-4202A

TPQ-4258 and 4354
UCN-4401A and 4801A
UCS-4401H and 4801H
UCN-4805A and 4806A
UCN-4810A

UCN-4815A

UCN-4821A through 4823A
TPQ-5400 through 5551
UDN-5703A through 5707A
UDS-5703H through 5707H
UDN-5711M through 5714M
UDS-5711H through 5714H
UDN-5733M

UDS-5733H

UDS-5790H and 5791H
TPQ-6001 through 6100A
UDN-6116A through 6128A-2
UDN-6116R through 6128R-2
UDN-6138A through 6148A-2
UDN-6164A and 6184A
TPQ-6501 through 6700
UDN-7180A through 7186A
ULN-8126A

ULN-8126R

ULQ-8126A

ULQ-8126R

ULS-8126R

ULN-8160A

ULN-8160R

ULS-8160R

ULX-8161M

(TDA2002) 5- to 10-Watt Audio Power Amplifier ............... 8-19
(TDA2002A) 12-Watt Audio Power Amplifier ................... 8-22
(TDA2003) 10-Watt Audio Power Amplifier . ................... 8-27
Quad NPN Transistor Arrays . ..........coovruvnrnnennnn... 10-48
Dual 10-Watt Audio Power Amplifier ........................ 8-29
20-Watt BTL Audio Power Amplifier ........................ 8-31
Quad PNP Transistor Arrays . ...........coouveiiiuinnnnnn. 10-48
A-M/F-M Signal Processor ...............c.ouiiiivieainn 6-57
Phase-Locked Loop Stereo Decoder . ..............c......... 6-63
Phase-Locked Loop Stereo Decoder ......................... 6-66
A-M/F-M Signal Processing System .. ....................... 6-69
Low-Power, Narrow-Band F-M I-F . ......................... 6-76
(TDA3189) I-F System for F-M Receivers . .................... 6-79
Quad NPN Transistor Array . ........ovveineeeennn., 10-48
Quad PNP Transistor Array.. . ... .c.ovvernrnnennnennnn. 10-48
Chroma/Luma Processor . .............coiieeiuninnnnnn. 7-32
Medium-Power Quad Darlington Array . ...................... 10-47
Stepper Motor Translator/Driver .........................¢. 4-2

Quad PNP Transistor Arrays ..............c.cvviieiininn. 10-48
BiMOS Latch/Drivers ...........c.ooriiiiiiiinaann 4-9

Hermetic BiMOS Latched Drivers ......................o.... 5-48
BiMOS Latched Decoder/Drivers ..................ccouuun.. Lo4-12
10-Bit Serial-In, Latched Driver . .......................... 4-16
BiMOS Latch/Source Driver . ... ..ot 4-19
8-Bit Serial-In, Latched Drivers . .......................... 4-22
Quad Transistor Arrays . ........c.coeeiieeeneiiieeniin, 10-48
Quad Peripheral and Power Drivers . ................... e 3-87
Hermetic Peripheral and Power Drivers ...................... 5-54
Dual Peripheral and Power Drivers ......................... 3-91
Hermetic Peripheral-and Power Drivers ...................... 5-60
Quad NOR Peripheral and Power Driver .. .................... 3-90
Hermetic Peripheral and Power Driver ....................... 5-59
Hermetic Quad PIN Diode Drivers .......................... 5-66
Dual Complementary-Pair Transistor-Arrays .............. L 10-48
Fluorescent Display Drivers. . ...........c.ccovvvii it 2-10
Hermetic Fluorescent Display Drivers ....................... 2-10
Fluorescent Display Drivers . ...................... T 2-10
Gas-Discharge Display Digit-Drivers ........................ 2-14
Dual Complementary-Pair Transistor Arrays ................... 10-48
Gas-Discharge Display Segment Drivers . .................... 2-16
Switched-Mode Power Supply Controller ..................... 10-37
(SG3526J) Hermetic SMPS Controller ~....................... 10-37
Switched-Mode Power Supply Controller ..................... 10-37
(SG2526J) Hermetic SMPS Controller . . ...................... 10-37
(SG1526J). Hermetic SMPS. Controller . ..............coviuuns, 10-37
(NE5560N) Switched-Mode Power Supply Controller ........... .. 10-42
(NE5560F) Hermetic SMPS Controller ................. RPN 10-42
(SG5560F) Hermetic SMPS Controller ......... e e e 10-42
(NE5561N). Switched-Mode Power Supply Controller .,........... 10-45



GENERAL INFORMATION (Continued)

Sprague Part Numbering Systems

UL N-206 A-1

INSTRUCTIONS.
1 = SELECTED VERSION, SEE DETAIL SPECIFICATIONS
BU = BURNED-IN PARTS TO DOUBLE-DEUCE PROGRAM
MIL = MILITARY GRADE WITH SCREENING TO MIL-STD-883,
CLASS B (PACKAGES H, J, AND R ONLY)

PACKAGE DESIGNATION.
A = PLASTIC, 14- THROUGH 28-PIN DUAL IN-LINE
B = PLASTIC, 14- OR 16-PIN WEBBED DUAL IN-LINE
C = UNPACKAGED CHIP
CW = PROBED WAFER
GLASS/METAL HERMETIC, 8- THROUGH 18-PIN DUAL IN-LINE
GLASS/METAL HERMETIC, 14-PIN FLAT PACK
PLASTIC, 8-PIN -DUAL IN-LINE
DIRECTLY REPLACED BY B PACKAGE
PLASTIC, 16-PIN QUAD IN-LINE
CERAMIC/GLASS HERMETIC, 14- THROUGH 18-PIN DUAL IN-LINE
PLASTIC, 4-LEAD SINGLE IN-LINE
PLASTIC, 3-LEAD SINGLE IN-LINE
PLASTIC, 3-LEAD THIN SINGLE IN-LINE
PLASTIC, 12-LEAD SINGLE IN-LINE POWER TAB
PLASTIC, 3-LEAD (T0-92)
PLASTIC, 5-LEAD SINGLE IN-LINE POWER TAB (T0-220)
1 PACKAGE WITH FORMED LEADS FOR HORIZ. MOUNT
1 PACKAGE WITH FORMED LEADS FOR VERT. MOUNT

sSEcHwvwmoUv="—=x
I T I R

NNN<
<
o

A DEVICE TYPE (FOUR DIGITS).

OPERATING AMBIENT TEMPERATURE RANGE.
N = COMMERCIAL/INDUSTRIAL, SEE DETAIL SPECIFICATIONS
Q-=-EXTENDED (—40°C-T0 +85°C)
S = FULL MILITARY (—55°C TO +125°C)
X = SPECIAL SIGNIFIER FOR PRE-PRODUCTION DEVICES

L FAMILY (UC, UD, UG, UL, OR UT).




GENERAL INFORMATION (Continved)

Sprague Part Numbering Systems

INSTRUCTIONS.
1 = SELECTED VERSION, SEE DETAIL SPECIFICATIONS
MIL = MILITARY GRADE WITH SCREENING TO MIL-STD-883,
CLASS B (PACKAGES C AND D ONLY)

DEVICE TYPE (THREE DIGITS).

PACKAGE-DESIGNATION.
C = GLASS/METAL HERMETIC, 14-PIN FLAT PACK
D = GLASS/METAL HERMETIC, 14 OR 16-PIN DUAL IN-LINE
K = UNPACKAGED CHIP OR PROBED WAFER
P = PLASTIC, 14-, 16-, OR 18-PIN DUAL IN-LINE

FAMILY (UH ONLY)

=]

PP - 1000

DEVICE TYPE (FOUR DIGITS OR FOUR DIGITS AND LETTER),

FAMILY.
TPP = DARLINGTON: ARRAY
TPQ = QUAD TRANSISTOR ARRAY




GENERAL INFORMATION (Continued)

CROSS-REFERENCE in Numerical Order

The suggested Sprague replacement devices are based on similarity as
shown in currently published data. Exact replacement in all applications is
not guaranteed and the user should compare the specifications of the
competitive and recommended Sprague replacement.

Mfr. Abbreviations: Competitive Suggested
) Part Sprague
63 C'her.ty Semiconductor Number Mfr, Replacement
DI Dionics, Inc.
EXR  Exar Integrated Systems CA758E RCA ULX-3811A8
FER  Ferranti Limited CA1190E RCA ULN-2290B
FSC  Fairchild Semiconductor _ CA1190Q RCA ULN-2290Q
GE General Electric* CA1310E RCA ULN-3810A
HIT  Hitachi Ltd. CA1391E RCA ULN-2291M*
T ITT Semiconductors CA1394E RCA ULN-2294M*
MIT  Mitsubishi Electric Corp. CA1398E RCA ULN-2298A*
MOT  Motorola Semiconductor CA2002 RCA ULN-3701Z
NEC  Nippon Electric Co. CA2002M RCA ULN-3701ZH
1 NS National Semiconductor CA2004 RCA ULN-3702Z
0Kl Oki Semiconductor ) CA2004M RCA ULN-3702ZH
PE Pro-Electront CA2111AE RCA ULN-2111A
PLS  Plessey Semiconductor CA2136AE RCA ULN-2136A
RCA  RCA CA3045 RCA ULS-2045H
RFA  Rifa CA3045F RCA ULS-2045H
SANY  Sanyo CA3046 RCA ULN-2046A
SG Silicon General Inc. CA3054 RCA ULN-2054A
SIG Signetics Corp. CA3064E RCA ULN-2264A*
SGS  SGS/ATES CA3065 RCA ULN-2165A*
SPC  Sprague Products Co.* CA3066 RCA ULN-2266A*
SPR  Sprague Electric Co. CA3067 RCA ULN-2267A*
Tl Texas Instruments CA3070 RCA ULN-2124A*
TLF AEG-Telefunken . CA3071 RCA ULN-2127A*
TOKO  RCL Toko CA3072 RCA ULN-2228A*
TOS  Toshiba Corp, CA3075 RCA ULN-2129A*

$European registration; manufactured by various companies including ITT, SGS/ATES, Siemens,
Thomson-CSF, AEG-Telefunken, & Valvo.. - '

iSprague device includes internal pull-down resistors.

*No longer manufactured — listed for reference only.

FSome differences in specified switching speed ‘with the Sprague device being superior for use with
inductive loads.

§Sprague engineering bulletin in preparation.




GENERAL INFORMATION (Continued)

Competitive Suggested Competitive Suggested

Part Sprague Part Sprague
Number Mfr, Replacement Number Mfr. Replacement
CA3081E RCA ULN-2081A HA1199 HIT ULN-2249A
CA3082E RCA ULN-2082A - HA1364 HIT ULN-2290Q
CA3083E RCA ULN-2083A HA1377A HIT ULX-3777W
CA3086 RCA ULN-2086A HA1388 HIT ULX-3788W
CA3089E RCA ULN-2289A HA12402 HIT ULN-2204A
CA3120E RCA ULN-2125A* ITT512 I UHP-491
CA3121E RCA ULN-2269A* ITT552 I ULN-2001A
CA3123E RCA ULN-2137A* ITT554 T ULN-2002A
CA3126Q RCA ULN-2262A* ITT556 T ULN-2003A
CA3135G RCA ULN-2261A ITT652 I ULN-2001A
CA3146E RCA ULN-2046A-1 ITT654 ST ULN-2002A
CA3153G" RCA ULN-2297A* ITT656 1T ULN-2003A
CA3170E RCA ULN-2268A* ITT3064 I ULN-2264A*
CA3172G RCA ULN-2229A* ITT3065 I ULN-2165A*
CA3183AE RCA ULN-2083A-1 KB4402 TOKO ULN-2289A
CA3183E RCA ULN-2083A-1 KB4409 TOKO ULN-3810A
CA3189E RCA ULN-3889A L119 SGS ULX-39080*
CA3195 RCA ULN-2245A L180 SGS ULX-3801Q*
CA10806A RCA ULN-3914A 1201 ) SGS ULN-2001A
8102 cs ULN-3304M 1202 SGS' ULN-2002A
Cs122 CS ULN-3306M 1203 SGS ULN-2003A
CS166 CS ULN-2429A 1204 SGS. ULN-2004A
DI302 DI UDN-7183A 1601 SGS ULN-2821A
DI502 DI UDN-6144A* 1602 SGS ULN-2822A
DI507 DI UDN-6116A-19 1603 SGS ULN-2823A
DI509 DI UDN-6116A-29 L604 SGS ULN-2824A
DI510 DI UDN-6510A8 LA705PC SANY ULX-3811A8
DI512 DI UDN-6118A-19 LA758PC SANY ULX-3811A8
DI514 DI UDN-6118A-29 LA1160 SANY ULN-2243A
DS3611N NS UDN-3611M LA1230 SANY ULN-2289A*
DS3612N NS UDN-3612M LA1364 SANY ULN-2264A*
DS3613N NS UDN-3613M LA1368 SANY ULN-2298A*
DS3614N NS UDN-3614M LA1369 SANY ULN-2224A
DVR-01 UHP-480 LA3045 SANY ULS-2045H
HA1137W HIT ULN-2289A* LA3046 _ SANY ULN-2046A
HA1156W HIT ULN-3810A-1 LA3086 SANY ULN-2086A

fEuropean registration; manufactured by various companies including ITT, SGS/ATES, Siemens,
Thomson-CSF, AEG-Telefunken, & Valvo.

fSprague device includes internal pull-down resistors.

*No longer manufactured — listed for reference only.

+Some differences in specified switching speed with the Sprague device being superior for use with
inductive loads.

§Sprague engineering bulletin in preparation.




Competitive Suggested
Part Sprague
Number Mfr. Replacement
LA3089 SANY ULN-2289A*
LA3301 SANY ULN-3810A-1
LA3350 SANY ULN-3810A
LM377N NS o ULN-2274B*
LM378N NS ULN-2278B-1*
LM380N NS ULN-2280B
LM383AT NS ULN-3702Z
LM383T NS ULN-3701Z
LM384N - NS ULN-2281B*
LM746N" NS ULN-2228A*
LM1304 NS ULN-2120A*
LM1305 NS ULN-2122A*.
LM1307N NS ULN-2128A*
LM1310N NS ULN-3810A-1
LM1391N NS ULN-2291M*
LM1394N NS ULN-2294M*
LM1800N NS ULX-3811A§
LM1820N - NS ULN-2137A* -
LM1827N NS ULN-2224A .
LM1828N NS ULN-2228A*
LM1829N . NS ULX-2262A% .
LM1841N NS ULN-2136A
LM1848N NS . ULN-2229A*
LM1877N NS ULN-2274B*
LM2002T - NS ULN-37012
LM2002AT NS ULN-3702Z
LM211IN NS ULN-2111A
LM2113N NS ULN-2111A
LM3045D NS ULS-2045H
LM3046N NS ULN-2046A-
LM3053N NS ULN-2209M*
LM3054N NS ULN-2054A
LM3064N .. NS ULN-2264A*
LM3065N NS ULN-2165A*
LM3066N NS ULN-2266A*
LM3067N NS ULN-2267A*

GENERAL INFORMATION (Continued)
L

tEuropean’ registration; manufactured by various companles mcludmg T, SGS/ATES Slemens

Thomson-CSF, AEG-Telefunken, & Valvo.

Sprague device includes internal pull-down resistors.
*No longer manufactured — listed for reference only.
+Some differences in specified switching speed with the Sprague device bemg supenor for use with

inductive loads.

§Sprague engineering bulletin in preparation.

Competitive Suggested
Part Sprague
Number Mr. Replacement
LM3070N NS ULN-2124A*
LM3071IN NS ULN-2127A*
LM3072N NS ULN-2228A*
LM3075N NS ULN-2129A*
LM3086N NS ULN-2086A
LM3089N NS ULN-2289A*
LM3611N NS UDN-3611M
LM3612N NS UDN-3612M
LM3613N NS UDN-3613M
LM3614N NS UDN-3614M
M54523 mIT ULN-2003A
M54524P mIT ULN-2001A
M54525P miT ULN-2002A
M54526P mIT ULN-2004A
M54532P mIT ULN-2064B
M54562P MIT UDN-2982A
M54563P mIT UDN-2981A
MC1304 MoT ULN-2120A*
MC1305 Mot ULN-2122A*
MC1307P MoT ULN-2128A*
MC1309 MoT ULN-3809A
MC1310P - Mot ULN-3810A&
MC1310EP - Mot ULN-3810A
MC1311P MOT . ULX-3811A§
MC1320P MoT ULN-2137A*
MC1324pP MoT ULN-2224A
MC1326P MoT ULN-2226A*
MC1327P Mot ULN-2217A*
MC1328P : MoT ULN-2228A*
MC1329P MOT ULN-2229A*
MC1339P MoT ULN-2126A*
MC1344pP moT ULX-3811A§
MC1356P MoT ULN-2136A
MC1357P MoT ULN-2111A
MC1358P Mot ULN-2165A*
MC1364P MOT ULN-2264A*




GENERAL INFORMATION (Continved) :
S

Competitive Suggested Competitive Suggested
Part Sprague Part Sprague
Number Mir. Replacement Number Mfr. Replacement
MC1370P MOT ULN-2124A% NE5S501IN - SIG ULN-2021A
MC1371P - MOT ULN-2127A%* NE5502N SIG ULN-2022A
MC1375P MoT ULN-2129A* NE5503N SIG - ULN-2023A
MC1389P MoT ULN-2289A* NE5504N SIG ULN-2024A
MC1391P mMoT - ULN-2291M* NE5560F SIG ULN-8160R
MC1394pP MoT ULN-2294M* NE5560N SIG ULN-8160A
MC1398P MOT ULN-2298A* NE5561N SIG ULX-8161M
MC1411L MOT ULN-2001R$ NE5601IN SIG ULN-2001A
MC1411P MOT ULN-2001A NE5602N SIG ULN-2002A
MC1412L MOT ULN-2002R§ NE5603N SIG ULN-2003A
MC1412P - MOT ULN-2002A NE5604N SIG ULN-2004A
MC1413L moT - ULN-2003R§ PA239 GE ULN-2126A*
MC1413P MOT ULN-2003A PBD352301J RFA ULN-2001R§
MC1413TP MOT ULQ-2003A8 PBD352301N RFA ULN-2001A
MC1416L MoT ULN-2004R§ PBD352302) RFA ULN-2004R§
MC1416P MoT ULN-2004A PBD352302N RFA ULN-2004A
MC1417P - MoT UDN-2580A PBD352303) RFA ULN-2003R$
MC1471P1 MOT UDN-5711M PBD352303N RFA ULN-2003A
MC1472P1 MoT UDN-5712M PBD352304) - RFA ULN-2002R§
MC1473P1 Mot UDN-5713M PBD352304N RFA ULN-2002A
MC1474P1 MOT UDN-5714M PBD352311N RFA ULN-2021A
MC3346 moT ULN-2046A PBD352312N RFA ULN-2024A
MC3386P MoT ULN-2086A PBD352313N RFA ULN-2023A
MFC4050 MOT ULN-2135E* PBD352314N RFA ULN-2022A
ML3045 ULS-2045H PBD353801) RFA ULN-2801R§
ML3046 ULN-2046A PBD353802) RFA ULN-2804R§
ML3086 ULN-2086A PBD353803) RFA ULN-2803R§
MSL912R OKI UDN-6118A-2 PBD353804) RFA ULN-2802R§
N2211A SIG ULN-2211B SA594 UDN-6118A
N2212A N ULN-2212B* SE5560F SIG ULS-8160R
N5065A SIG ULN-2165A* SFC2046E ULN-2046A
N50708 - - SIG ULN-2124A* SFC2054EC ULN-2054A
N5071A SIG ULN-2127A* SFC2086E ULN-2086A
N5072A SIG ULN-2228A* SG1526) SG ULS-8126R
N5111A SIG ULN-2111A $G2001) SG ULQ-2001R
NA3086 ULN-2086A SG2001IN SG ULN-2001A

- ¥European. registration; manufactured by various companies including ITT, SGS/ATES, Siemens,
Thomson-CSF, AEG-Telefunken, & Valvo.
qSprague device includes internal puli-down resistors.
*No longer manufactured — listed for reference only.
tSome differences in specified switching speed with the Sprague device being superior for-use with
inductive loads.
§Sprague engineering bulletin in preparation.
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GENERAL INFORMATION (Continued)
S Py

Competitive Suggested Competitive Suggested
Part Sprague Part Sprague
Number Mf. Replacement Number Mfr. Replacement
$G2002) SG ULQ-2002R SL3183E PLS ULN-2083A-1
SG2002N SG ULN-2002A SN75064NE Tl ULN-2064B
$G2003) SG ULQ-2003R SN75065NE Tl ULN-2065B
SG2003N SG ULN-2003A SN75066NE T ULN-2066B
$G2004) SG ULQ-2004R SN75067NE Tl ULN-20678B
SG2004N SG ULN-2004A SN75068NE T ULN-2068B
$G2526) SG ULQ-8126R SN75069NE T ULN-20698B
SG2841N SG UDN-2841B SN75074NE Tl ULN-2074B
SG3045) SG ULS-2045H SN75075NE Tl ULN-2075B
SG308IN SG ULN-2081A SN75437ND Tl UDN-2541B§
SG3082N SG ULN-2082A SN75466) Tl ULN-2021R§
SG3086N SG ULN-2086A SN75466N Tl ULN-2021A
SG3146N SG ULN-2046A-1 SN75467) Tl ULN-2022R§
SG3183N SG ULN-2083A-1 SN75467N Tl ULN-2022A
SG3526) SG ULN-8126R SN75468) Tl ULN-2023R§
$G3821J SG ULS-2045H SN75468N Tl ULN-2023A
SG382IN SG : ULN-2046A SN75469) T ULN-2024R§
SG3822N SG ULN-2054A SN75469N Tl ULN-2024A
SG3851J SG ULQ-2011R SN75471P Tl UDN-3611M+
SG385IN SG ULN-2021A SN75472P Tl UDN-3612M+
SG3852) SG ULQ-2012R SN75473P T UDN-3613M+
SG3852N SG ULN-2022A SN75474P Tl UDN-3614M+
$G3853) SG ULQ-2013R SN75476P Tl UDN-5711M+
SG3853N SG ULN-2023A SN75477P Tl UDN-5712M+
SG3854N SG ULN-2024A SN75478P Tl UDN-5713M*
SG3886N SG ULN-2086A SN75479P Tl UDN-5714MF
SG6118N. SG UDN-6118A SN76104N Tl ULN-2120A*
SL3045C PLS ULS-2045H SN76105N Tl ULN-2122A*
SL3046C PLS ULN-2046A SN76110N Tl ULN-2128A*
SL3054 PLS ULN-2054A SN76111IN Tl ULN-2121A*
SL3081C PLS ULN-2081A SN76113N il ULN-2128A*
SL3082C PLS ULN-2082A SN76115N Tl ULN-3810A
SL3083E PLS ULN-2083A SN76116N T ULX-3811A§
SL3086 PLS ULN-2086A SN76130N bl ULN-2126A*
SL3145E PLS ULS-2045H SN76177ND T ULN-2278B*
SL3146E PLS ULN-2046A-1 SN76226N Tl ULN-2216A*

tEuropean registration; manufactured by various companies including ITT, SGS/ATES, Siemens,

Thomson-CSF, AEG-Telefunken, & Valvo.

9Sprague device includes internal pull-down resistors.
*No longer manufactured — listed for reference only. .

Some differences in specified switching speed with the Sprague device being superior for use with

inductive loads.
§Sprague engineering bulletin in preparation.
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GENERAL INFORMATION (Continued)
L )

Competitive Suggested Competitive Suggested
Part Sprague Part Sprague
Number Mfr. Replacement Number Mfr. Replacement
SN76227N Tl ULN-2217A* TD62974P T0S ULN-20748
SN76228N T ULN-2218A* - TD62101P T0S ULN-2001A
SN76242N Tl ULN-2124A* TD62103P 108 ULN-2003A
SN76243AN Tl ULN-2127A* TD62104P T08 ULN-2004A
SN76246N Tl ULN-2228A* TD62705P 108 UHP-491
SN76266N Tl ULN-2266A* TDA1060 PE% ULN-8160A
SN76267N Tl ULN-2267A* TDA1083 PE% ULN-2204A
SN76298N Tl ULN-2298A* TDA1090 - PE% ULN-2242A
SN76564N - T ULN-2264A* TDA1170 PE% ULN-2270Q
SN76565N Tl ULN-2264A* TDA1190 PE% ULX-3908Q*
SN76591P il ULN-2291M* TDA1190P PE% ULN-2290B
SN76594P Tl ULN-2294M* TDA1190Z PE% ULN-2290Q
SN76635N Tl ULN-2137A* TDA1200 PE% ULN-2289A*
SN76642N Tl ULN-2111A TDA1230 PE% ULX-3801Q*
SN76643N Tl ULN-2111A TDA1327 PEF ULN-2217A*
SN76665N m ULN-2165A* TDA2002 - PEF ULN-3701Z
SN76669N Tl ULN-2136A TDA2002A PEF ULN-3702Z
SN76675N Tl ULN-2129A* TDA2002H PE% ULN-3701ZH
SN76678P Tl ULN-2209Mm* TDA2002V PEF ULN-3701ZV
SN76688ND Tl ULN-2211B TDA2003H PEF ULN-3703ZH
SN76689N Tl ULN-2289A% TDA2003V PE% ULN-37032V
SN76883N Tl ULX-2230A* TDA3189 PE% ULN-3889A
TA7070P 108 ULN-2264A* TDA3190 PEF ULN-2290B
TA7103P T0S ULN-2224A - TDA3190P PE% ULN-2290B
TAT141AP T0S ULN-2217A* TDA3950A PEF - ULN-2220A*
TA7157P T0S ULN-3810A TVCM-1 SPC ULN-2114wW*
TA7613P T0S ULN-2204A TVCM-2 SPC ULN-2114A%
TAA930 ULN-2111A TVCM-3 SPC ULN-2114K*
TBA395 ULN-2218A* TVCM-4 SPC ULN-2111A
TBA396 ULN-2219A* TVCM-5 SPC ULN-2111A
TCA3089 PE} ULN-2289A* TVCM-6 SPC ULN-2120A*
TCA3189 - PE% ULN-3889A TVCM-7 SPC ULN-2122A*
TD62001P T0S ULN-2001A TVCM-8 SPC ULN-2124A*
TD62002P T0S ULN-2002A TVCM-9 SPC ULN-2127A*
TD62003P T0S ULN-2003A TVCM-10 SPC ULN-2128A*
TD62004P T0S ULN-2004A TVCM-11 SPC ULN-2165A*
TD62064P T0S ULN-2064B TVCM-12 SPC ULN-2121A*

$European registration; manufactured by various companies including ITT, SGS/ATES, Siemens,
Thomson-CSF, AEG-Telefunken, & Valvo.

§iSprague device includes internal pull-down: resistors.

*No longer manufactured — listed for reference only.

tSome differences in specified switching speed with the Sprague device being superior for use with
inductive loads.

§Sprague engineering bulletin in preparation.
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GENERAL INFORMATION (Continued)

Competitive Suggested Competitive Suggested
Part Sprague Part Sprague
Number Mfr. Replacement- Number Mfr. Replacement
TVCM-13 SPC ULN-2126A* UA746PC FSC ULN-2228A*
TVCM-14 SPC ULN-2131M* UA753TC FSC ULN-2209M*
TVCM-15 SPC ULN-2125A* UA758PC FSC ULX-3811A%
TVCM-16 SPC ULN-2129A* UA767PC FSC ULN-2128A*
TVCM-17 SPC ULN-2135E* UA780PC FSC ULN-2124A*
TVCM-18 SPC ULN-2136A UA781PC FSC ULN-2127A* -
TVCM-19 SPC ULN-2137A* UA787PC FSC ULN-2262A*
TVCM-20 SPC - ULN-2209M* UA1391TC FSC ULN-2291M*
TVCM-21 SPC ULN-2224A UA1394TC- FSC ULN-2294M*
TVCM-22 " SPC ULN-2228A* UA2136PC FSC ULN-21:36A .
TVCM-23 SPC ULN-2274B*: UA3045DM FSC ULS-2045H
TVCM-24 SPC ULN-2276P* UA3046PC FSC ULN-2046A
TVCM-25 SPC ULN-2278B* UA3054PC FSC ULN-2054A
TVCM-26 SPC ULN-2278B* UA3064PC FSC ULN-2264A*
TVCM-27 SPC ULN-2298A* UA3065PC FSC ULN-2165A*
TVCM-28 SPC ULN-2211B UA3075PC - FSC ULN-2129A*
TVCM-29 SPC ULX-3811A8§ UA3066PC FSC ULN-2266A*
TVCM-30 SPC ULN-2264A* UA3067PC FSC ULN-2267A*
TVCM-33 SPC ULN-2267A* UA3086PC FSC ULN-2086A
TVCM-34 SPC ULN-2269A* UA3089PC FSC ULN-2289A*
TVCM-35 SPC ULN-2280B UA7327 FSC ULN-2270B
TVCM-36 SPC ULN-2281B* UCN4810N Tl UCN-4810A
TVCM-37 SPC ULN-2285A* UDN2841NE Tl UDN-2841B
TVCM-38 SPC ULN-2285P* UDN2845NE il UDN-2845B
TVCM-39 SPC ULN-2289A* UDN571IN . Tl UDN-5711M .
TVCM-40 SPC ULN-2298A* UDN5712N Tl UDN-5712M
TVCM-62 SPC ULX-3811A8 UDN5713N T UDN-5713M
TVCM-65 SPC ULN-2278B* UDN5714N Tl UDN-5714M
TVCM-66 SPC ULN-2046A UDN-6164A SPR UDN-6116A-1
TVCM-67 SPC ULN-2054A UDN-6184A SPR UDN-6118A-1
TVCM-68 SPC ULN-2208M* UGN-3600M SPR UGN-3604M
TVCM-73 SPC ULN-3810A UGN-3601M SPR UGN-3605M
U4178 TLF ULN-2289A* ULN2001AJ Tl ULN-2001R§
UA704PC FSC ULN-2211B ULN2001AN Tl ULN-2001A
UA705PC FSC ULX-3811A8 ULN2002A T ULN-2002R§
UA720PC FSC ULN-2137A* ULN2002AN Tl ULN-2002A -
UA729PC FSC ULN-2122A* ULN2003AJ Tl ULN-2003R$
UA732PC FSC ULN-2120A* ULN2003AN Tl ULN-2003A
UA737EC FSC ULN-2114K* ULN2004A) T ULN-2004R§
UA739PC FSC ULN-2126A* ULN2004AN Ti ULN-2004A

]

European registration; manufactured by various companies mcludmg ITT, SGS/ATES, Siemens,

Thomson-CSF, AEG-Telefunken, & Valvo.

§Sprague device includes intemal pull-down resistors.
*No longer manufactured — listed for reference only.
Some differences in specified switching speed with the Sprague devsce bemg superior for use with

inductive loads.

§Sprague engineering bulletin in preparation.
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GENERAL INFORMATION (Continued)
L ]

Competitive Suggested Com petitive Suggested
Part Sprague Part Sprague
Number Mfr. Replacement Number M. Replacement
ULN2005A) Tl ULN-2005R§ XR2001CN EXR ULN-2001R§
ULN2005AN Tl ULN-2005A XR2001P EXR ULQ-2001A§
ULN2064NE Tl ULN-2064B XR2002CN EXR ULN-2002R§
ULN2065NE Tl ULN-2065B XR2002P EXR ULQ-2002A8
ULN2066NE Tl ULN-20668 XR2003CN EXR ULN-2003R§
ULN2067NE il ULN-2067B XR2003P - EXR ULQ-2003A§
ULN2068 MoT ULN-2068B XR2004CN EXR ULN-2004R$
ULN2068NE il ULN-2068B XR2004P EXR ULQ-2004A8
ULN2069NE Tl ULN-2069B XR2011CN EXR ULN-2011R§
ULN2074NE Tl ULN-20748 XR2011CP EXR ULN-2011A
ULN2075NE Tl ULN-2075B XR2012CN EXR ULN-2012R§
ULN-2110A SPR ULN-3810A XR2012CP EXT ULN-2012A
ULN-2113A SPR ULN-2111A XR2013CN EXR ULN-2013R§
ULN-2114A SPR ULN-2228A* XR2013CP EXR ULN-2013A
ULN-2209V ULN-2209M* XR2014CN EXR ULN-2014R§
ULN-2210A SPR ULN-3810A XR2014CP EXR ULN-2014A
ULN-2225P SPR ULN-2211B XR2201CP EXR ULN-2001A
ULN-2226A SPR ULN-2224A XR2202CP EXR ULN-2002A
ULN-2244A SPR ULX-3811A8 XR2203CP EXR ULN-2003A
ULN-2275P SPR ULN-2274B* XR2204CP EXR ULN-2004A
ULN-2277P SPR ULN-2278B* XR2205CP EXR ULN-2005A
ULN-2287A SPR ULN-2289A* XR6118P EXR UDN-6118A
ULN-2301M SPR ULN-2300M* XR6128P EXR UDN-6128A
ULN-3006M SPR UGN-3201M IN1060 FER ULN-8160A
ULN-3006T SPR UGN-3019T 512 I UHP-491
ULN-3007M SPR UGN-3203M 552 ImT ULN-2001A
ULN-3008M SPR UGN-3501M 554 I ULN-2002A
ULN-3008T SPR UGN-3501T 556 I ULN-2003A
ULN-3100M SPR UGN-3604M 652 I ULN-2001A
ULN-3101M SPR UGN-3605M 654 I ULN-2002A
ULN-3330Y-2 SPR ULN-3330Y 656 I ULN-2003A
ULN-3905A SPR ULN-3914A 9665DC FSC ULN-2001R§
ULS-3006T SPR UGS-3019T 9665PC FSC ULN-2001A
UPA2001C NEC ULN-2001A 9666DC FSC ULN-2002R§
UPA2002C NEC ULN-2002A 9666PC FSC ULN-2002A
UPA2003C NEC ULN-2003A 9667DC FSC ULN-2003R$
UPA2004C NEC ULN-2004A 9667PC FSC ULN-2003A
XR1310CP EXR ULN-3810A 9668DC FSC ULN-2004R$
XR1800P EXR ULX-3811A§ 9668PC FSC ULN-2004A

$European registration; manufactured by various companies including ITT, SGS/ATES, Siemens,
Thomson-CSF, AEG-Telefunken, & Valvo,

§Sprague device includes internal pull-down resistors.

*No longer manufactured — listed for reference only.

+Some differences in specified switching speed with the Sprague device being superior for use with
inductive loads.

§Sprague engineering bulletin in preparation.
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GENERAL INFORMATION (Continued)

HOW TO ORDER

TO PLACE AN ORDER, obtain price and deliv-

ery, or request additional technical literature,
call or write your local sales office (see inside back
cover) or:

From U.S.A. Sprague Electric Co.
Marshall Street
North Adams, MA 01247
413-664-4411

From Asia Sprague World Trade Corp.
G.P.O. Box 4289
Eastern Branch, Hong Kong
5-626231-4

From Europe Sprague World Trade Corp.
. Case Postale 436
1215 Geneva Airport 15
Geneva, Switzerland
022-98-4021

REQUESTS FOR additional technical information
on standard or custom devices (also see Section
6) may be sent to the appropriate manufacturing
facility:
For all monolithic integrated circuits except Hall
effect devices,
Sprague Electric Co.
115 Northeast Cutoff
Worcester, MA 01606
617-853-5000

For discrete semiconductors and Hall effect de-
vices,
Sprague Electric Co.
70 Pembroke Road
Concord, NH 03301
603-224-1961
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GENERAL INFORMATION

SPRAGUE FACILITIES

Sprague Electric Company manufactures active
and passive components in 17 locations in the United
States and in five countries in Europe and the Far
East. Headquarters of the Semiconductor Division is
located in Worcester, Mass. All semiconductor
wafer fabrication is done in the Worcester plant, as

Semiconductor Operations

The integrated circuits operation of the Sprague
Electric Semiconductor Division is located in a
modern 115,000-square-foot plant in Worcester,
Mass. Discrete components, such as transistors and
diodes, and Hall effect integrated circuits are man-
ufactured at the division’s Concord, N.H., plant,
which occupies some 30,000 square feet of floor
space.

INTEGRATED CIRCUIT OPERATIONS, Worcester, Massachusetts

1—16

are all services integral to its support. Volume as-
sembly operations are located both in Worcester and
in Manila, Philippines. Marketing and sales offices
and sales representatives are located throughout the
United States and Canada, Latin America, Europe,
Japan, Africa, and the Far East.

Sprague Electric is a leading manufacturer of vol-
ume integrated circuits serving the consumer, indus-
trial controls, and peripherals markets. Production
process technologies include complementary
metal-gate MOS, high-voltage and high-current
bipolar, and high-performance bipolar linear. This
breadth of process technology makes it possible for
Sprague Electric to manufacture optimal cost-
performance integrated circuits.



GENERAL INFORMATION (Continued)

TRANSISTOR OPERATIONS, Concord, New Hampshire

How Integrated Circuits are Shipped

Integrated circuits are shipped in one of these
carriers:

A-Channel Anti-Static Plastic Tubing
TO-220 Plastic Magazine.
Individual Plastic Box

Integrated: circuit chips are shipped in either un-
scribed wafer form or individually partitioned in a
plastic box. ~

Quality Control and Reliﬁbility

All critical points in the manufacturing processes
of Sprague Electric integrated circuits are carefully

1—17

monitored for compliance to engineering Speciﬁ-
cations. Electrical tests are made on 100% of the

. parts by automatic test systems. Lot sampling as-

sures meeting customer A.Q.L. requirements.
Calibration of test standards and equipment is per-
formed at periodic intervals in order to maintain test
accuracy. ‘

Sprague Electric Company conducts a continuing
reliability assurance program to detect deviations in
device characteristics. Test samples are taken at ran-
dom from each lot and are subjected to testing for
performance evaluation and specification com-
pliance. Routinely, finished samples are subjected to
all electrical performance tests. A copy of the quality
control inspection plan used for specific integrated
circuits is available on request.




GENERAL INFORMATION (Continued)

ENGINEERING BULLETINS

The information in this data book is equivalent to the Sprague Engineer-
ing Bulletins listed below. If an individual bulletin and this data book are
compared, the latest revision takes precedence. For example, the ULQ-
2801R, described on page 5-26 (Bulletin 29304.4A), supersedes Bulletin
29304.4, which is presently in print. If that bulletin is revised identical to
this data book, it will receive the ‘A’ revision letter. If additional revisions
beyond what appear here are incorporated, the bulletin would then receive a
‘B’ revision letter. ‘ S ‘

Part Number Bulletin Number Part Number

Bulletin Number
UHC/UHD-400 through 433-1 29300.1 3P ULN-2224A 27103.12B
UHP-400 through 433-1 293008 2P ULN-2231A 27115.20
UHP-480 through 482 29301C 2P ULN-2240A 27121.62
UHD/UHP-490 and 491 29302 P ULN-2241A 27121.61
UHP-495 29303A ULN-2242A 27121.60A
UHC/UHD-500 through 533 29300.1 3p ULN-2243A 27105.1
UHP-500 through 533 29300B 2P ULN-2245A 27109.101
TPP-1000 and 2000 29714 ULN-2249A 27121.10
ULN-2001A through 2015A 293048 2P ULN-2260A 27119.2
ULS-2001H through 2015H 29304.1B ULN-2261A 27104.10
ULQ-2001R through 2015R 29304.1B ULN-2270B and 2270Q 27124.10
ULN-2021A through 2025A 293048 2P ULN-2280B 27117.11A
ULS-2021H through 2025H 29304.1B ULN-2283B and 2283B-1 271117.21 2P
ULN-2031A through 2033A 29710A 2P ULN-2290B and 2290Q 2711032 2p
ULS-2045H 29707 2P ULN-2350C and 2351C 27405
ULN-2046A 29707 2P ULN-2401A 27460
ULN-2046A-1 — ULN-2429A 27461
ULN-2047A 29712 2P ULN-2430M 27462
ULN-2054A 29708 2P TPQ-2483 and 2484 29711
ULN-2061M and 2062M 293058 2P UDN-2540B —
ULN-2064B through 20778 29305B 2P UDN-2580A through 2588A - 29316
ULS-2064H through 2077H 29305.1 UDN-2595A 29320
ULN-2081A and 2082A 29709 ULN-2801A through 2815A 29304.3A 2P
ULN-2083A 29713 2P ULS-2801H through 2815H 29304.4A
ULN-2083A-1 e ULQ-2801R through 2815R 29304.4A
ULS-2083H 29713 2P ULN-2821A through 2825A 29304.3A 2P
ULN-2086A — ULS-2821H through 2825H 29304.4A
ULN-2111A ) 27102 2P UDN-2841B through 2846B 29314 2P
ULN-2136A - 27102.40B 2P UTN-2886B and 2888A 29401 2P
ULN-2140A . 29015.210A 2P TPQ-2906 and 2907 29711
ULS-2140H 29015.210A 2P UDN-2949Z7 29318 2P
ULN-2204A 27121.50A UDN-2952B and 2952W 29319
ULN-2211B 27110.308 UDN-2956A and 2957A 29309A 2P
TPQ-2221 and 2222 29711 UDQ-2956R and 2957R 29309.1A

NOTE: 2P (2nd printing) indicates minor changes and/or corrections not normally affecting device performance.
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GENERAL INFORMATION (Continved)

ENGINEERING BULLETINS
(Continued)

Part Number ‘Bulletin Number Part Number Bulletin Number
UDN-2981A through 2984A 29310A TPQ-3906 29711
UDS-2981H through 2984H 29310.1 2P ULN-3914A 27125
TPP-3000 29714 TPP-4000 29714
UGH-3013T 27603A UCN-4202A 26184 2P
UGN/UGS-3019T 27601A UCN-4401A 26180A
UGN/UGS-3020T 27602A UCS-4401H 26180.1
UGN/UGS-3030T 27606 UCN-4801A 26180A
UCS-4801H 26180.1
UGN-3201M and 3203M 27604 UCN-4805A and 4806A 26181 2P
UGN-3220S 27605 UCN-4810A 26182 2P
ULN-3304M 27450.01 2P UCN-4815A 26183 2P
ULN-3305M 27450.10 2P UCN-4821A through 4823A 26185
gt::_ggggy g;ﬁggAlz 2 UDN-5703A through 5707A 29306 2P
UGN-3501M 27500.1 UDS-5703H through 5707H 29306.1 2P
UDS-5711H through 5714H 29307.1
UGN-3604M and 3605M 27120C UDN-5733M 29306 2P
UDN-3611M through 3614M 29308 2P UDS-5733H 29306.1 2P
UDS-3611H through 3614H 29308.1 UDS-5790H and 5791H 29315.1 2P
ULN-3701Z 27117.31 TPQ-6001 through 6100A 29711
ULN-3702Z 27117.33
ULN-3703Z 27117.34 UDN-6116A through 6128A-2 29313B 2P
TPQ-3724 through 3725A 29711 UDN-6116A through 6128R-2 29313B 2P
ULX-3777W 27117.60 UDN-6138A through 6148A-2 293133 2P
ULX-3788W 27117.61 UDN-6164A and 6184A 293128
TPQ-6501 through 6700 29711
TPQ-3798 and 3799 29711 UDN-7180A through 7186A 29311A 2p
ULX-3804A 27121.52
ULN-3809A 27109.112 ULN-8126A and 8126R 27466.10
ULN-3810A 27109.113 ULQ-8126A and 8126R 27466.10
ULX-3840A 27121.64 ULS-8126R 27466.10
ULN-3859A 27105.10 ULN-8160A and 8160R 27466
ULN-3889A 27102.62 ULS-8160R 27466
TPQ-3904 29711 ULX-8161M 27466.1

NOTE: 2P (2nd printing) indicates minor changes and/or corrections not normally affecting device performance.
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SECTION 2 — HIGH-VOLTAGE INTERFACE DRIVERS

Selection Guide .. ........ ... . e 2-2
UHP-480 through 482 Gas-Discharge Display Segment Drivers . .. ... 2-3
UHD/UHP-490 and -491 Gas-Discharge Display Digit Drivers .. ... .. 2-5
UHP-495 Gas-Discharge Display Digit Driver . .................. 2-8
UDN-6116A through 6128A-2 Fluorescent Display Drivers .......... 2-10
UDN-6116R through 6128R-2 Hermetic Fluorescent Display Drivers . .. 2-10
UDN-6138A through 6148A-2 Fluorescent Display Drivers .......... 2-10
UDN-6164A and 6184A Gas-Discharge Display Digit Drivers . .. ... .. 2-14

UDN-7180A through 7186A Gas-Discharge Display Segment Drivers .. 2-16

Application Notes:

A Monolithic IC Series for Gas-Discharge Displays ............. 2-22
Trends in IC Interface for Electronic Displays ................ 2-28
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HIGH-VOLTAGE INTERFACE DRIVERS

SELECTION GUIDE TO HIGH-VOLTAGE INTERFACE DRIVERS

Absolute Maximum Ratings

Device Type lour Vour Outputs
UHP-480 15 mA 130V Sink 5
UHP-481 15 mA 130V Sink 7
UHP-482 15mA 130V Sink 8
UHD/UHP-490 —30 mA —-80V Source 5
UHD/UHP-491 —30mA —-80V Source 6
UHP-495 —30 mA —-80V Source 6
UDN-6116A/R —40mA 85V Source 6
UDN-6116A-1 —40 mA 115V Source 6
UDN-6116A/R-2 —40 mA 65V Source 6
UDN-6118A/R —40 mA 85V Source 8
UDN-6118A-1 —40 mA 115V Source 8
UDN-6118A/R-2 —40 mA 65V Source 8
UDN-6126A/R < —40mA : 85V Source 6
UDN-6126A-1 —40 mA 115V Source 6
UDN-6126A/R-2 —40 mA 65V Source 6
UDN-6128A/R —40 mA 85V Source 8
UDN-6128A-1 —40 mA 115V Source 8
UDN-6128A/R-2 —40 mA 65V Source 8
UDN-6138A —40mA +40V Source 8
- UDN-6138A-2 —40mA +30V Source 8
UDN-6148A —40 mA +40V Source 8
UDN-6148A-2 —40 mA +30V Source 8
UDN-6164A —40 mA 115V Source 6
UDN-6184A —40 mA 115V Source 8
UDN-7180A 20mA —115V Sink 8
UDN-7183A 3.25mA —115V Sink 8
UDN-7184A 20mA —115V Sink 8
UDN-7186A 1.0 mA —115V Sink 8




SERIES UHP-480
HIGH-VOLTAGE DISPLAY DRIVERS

INPUT 4
ouTRUTS
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SERIES UHP-480 |
HIGH-VOLTAGE DISPLAY DRIVERS * &

INPUTS. }

12] NC
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o w0, h92364

Features:

o Reliable Monolithic Integrated Construction
o Low-Output Leakage Current

o High-Voltage Output Capability

UHP-480
14-Lead Dual In-Line

e Small Size wor G

® 130 Volt Breakdown ~e 2

Description .

SERIES UHP-480 display drivers are bipolar monolithic in- : oumns
tegrated circuits — high-voltage switches designed for interface s ]

applications between MOS or open-collector TTL logic and gas ]

discharge displays. They are packaged in industry standard

dual-in-line plastic packages and are available with 5
(UHP-480), 7 (UHP-481), or 8 (UHP-482) switches per = 0. o

package. UHP-481
Applications 16-Lead Dual In-Line

Sprague Series UHP-480 drivers may be used with gas
discharge displays, such as Burroughs Panaplex®, Cherry vt
Plasma-Lux® and Beckman SP Series devices, intended for use N
in the cathode portion of the displays. Applications include
calculators, DVM’s, DMM’s, DPM’s, mini-computers, clocks,
etc. These drivers replace the major portion of discrete com-
ponents typically required to interface between a MOS
calculator or counter/decoder circuit and a gas discharge
display. Their high reliability and small size make them an ex-
cellent choice for applications where space is at a premium.

ouTRUTS

INPUTS

NEMEAENENENEE

® Panaplex is a registered trademark of the Burroughs Corporation
® Plasma-Lux is a registered trademark of Cherry Electrical Products Corporation UHP-482
18-Lead Dual In-Line

ABSOLUTE MAXIMUM RATINGS

OutputVoltage . . .......... ... . ... . .. .. 135V QourPuT
Output Sink Current ... ................. ... ... ... iR L 10 mA
InputVoltage ........ .. ... .. . ... . 0V INPUT
Diode Forward Current .. ... ... ... .. .. .. ... .. ... ... ... 30 mA
Package Power Dissipation at +25°C (UHP-480/481) . ... .. .. ... . .. 1.o0wW*
(UHP-482) .. .. ... . ... ... 114 W **
Operating Temperature Range . ....................... ... —20°C to +85°C
Storage Temperature Range. . . ........................... —65°C to +150°C EMITTER

*Derate at the rate of 8.0 mW/°C above +25°C.

**Derate at the rate of 9.1 mW/°C above +25°C.
- UHP-480, 481 and 482 (1 Driver)




SERIES UHP-480 »
HIGH-VOLTAGE DISPLAY DRIVERS

ELECTRICAL CHARACTERISTICS @ Tp = 25°C unless otherwise specified

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Sink Current lout Viy = 4V, Vgg = 5V 2.0 5.5 - mA
Vin = 5V, Vg = 5V 3.0 7.0 — mA
Vin=6V, Vg = oV : 4.0 8.0 - mA
Vin =17V, Ve = 5V 5.0 9.0 = mA
Output Leakage Current loex Vin = 0V, Vg = 130V - 0.2 1.5 WA
Vin = 0V, Vgg = 130V, Ty = 70°C — 1.5 15 pA
Input Current N Vin=1V — 200 350 uA
Viy = 15V — 490 700 uA
Output Saturation Voltage VeE(san lour = 5.5mA, Vi = 9V — 1.3 2.5 v
Turn-on Defay Time ton Ry = 56kQ, Ve = 130V — 2 5 us
Turn-off Defay Time torr R = 56k, Vgc = 130V - 2 5 us
TYPICAL CLOCK APPLICATION
Vss Voo
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by & ] L
4 :;_ |, =
= 3 A
D
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e X ! !
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o4
olledlo
N =200V

,M
T — W\
$

UHP-481

216CK393XINRA

SU
& -200V.

DWG. NO. A-94I3A

Type 206C and 216C are single in-line networks

Because of the high input impedance of these devices, they
are susceptable to static discharge damage sometimes
associated with handling and testing. Therefore, techni-
ques similar to those used for handling MOS devices should
be employed.




SERIES:490 and 491
HIGH-VOLTAGE DISPLAY DRIVERS
e

SERIES 490 and 491
HIGH-VOLTAGE DISPLAY DRIVERS

FEATURES

@ Reliable Monolithic Integrated Construction
o Low Qutput Leakage Currents

@ High Output Breakdown Voltages

o -Small Size

Description

The Series 490 and 491 high-voltage display drivers are bipolar monolithic
integrated circuits designed for interfacing MOS or other low-voltage cir-
cuitry with high-voltage gas discharge displays or loads. These drivers re-
place most of the discrete components normally required to drive multiplexed
gas discharge displays from MOS calculator or clock circuits. The Series
490 and 491 high-voltage display drivers are intended for use in the anode
portion of the display and are available with either 5 (Series 490) or 6
(Series 491) drivers per dual in-line package.

Applications

The Series 490 and 491 may be used in a variety of low-voltage to high-
voltage interfacing applications such as are found in MOS calculators, digital
clocks, etc. Their high reliability and small size make them an excellent
choice for those applications where space is at a premium,

Packages
y Part Drivers/
Package Number Package

14-Lead Hermetic

Dual In-line UHD-490 5

14-Lead Plastic

Dual In-line UHP-490 5

16-Lead Hermetic

Dual In-line UHD-491 6

16-Lead Plastic

Dual In-line UHP-491 6

ABSOLUTE MAXIMUM RATINGS
(referenced to Vss)
Output Voltage. . ....... .. e —80vV
Output Source Current. ... ... .. e 30mA
Voo Supply Voltage .. ... -30v
Input Voltage. . . ... e -30V
Input Diode Forward Current... ... ... ... ittt 20mA
Operating Temperature Range:
UHP-490, UHP-491. . ... . i, .—20°C to +85°C
UHD-490, UHD-491 . ... ... . e —55°C to +125°C

Storage Temperature Range. . ................. ool —65°C to +-150°C




'SERIES 490-ond 491
HIGH-VOLTAGE DISPLAY DRIVERS
B e e T e ]

ELECTRICAL CHARACTERISTICS @ T, = 25°C Vg5 = 0V (unless otherwise specified)

PR gt Limits
Characteristic . Test Conditions ) Min. Max. Units
“1" Input Voltage o : i ‘ Ny 25|V
“0" Input Voltage Voo +6 — v
Output Leakage Current Vv = Vpp +2.5V, Voir = —80V v 18 A
Vv = Voo +2.5V, Vor = =80V, T, = 70°C | 15 A
Output Saturation Voltage Vo = Voo 6V, lgy = 5mA - 2 v
Vo = Vo +6V, loyy = 15mA 1= 5 v
Input Current Vin = Vsg, lowr = 15mA, Vp = =15V — 400 A
[ I Supply Current Vir = Vg ot = 15MA, Vop = —15V = 2 mA
Input Diode Forward Voltage b= 20 mA ) —_ 2 '
Turn-on Delay Time R = 4kQ — e 3 us
Turn-off Delay Time R = 4kQ - : e 5 S

INPUTS goumm‘ i - INPUTS ouTPUTS
Voo NC
C .
Voo N Vss SUBSTRATE
Vss SUBSTRATE
O¥G. NO. A-9303
UHD-491
UHP-491
Vss
INPUT  O—y
. SUBSTRATE Vop OUTPUT
WG.‘M‘L a3t
Series 490 and 491 (1 Driver)




SERIES 490 and 491
HIGH-VOLTAGE DISPLAY DRIVERS
S

TYPICAL SMALL CALCULATOR APPLICATION

SPRAGUE UHP-490/UHP-491 ‘i

W

% X jé
<>

p— 1 Voo
_‘% SPRAGUE 216C ’_% 2
SPRAGUE
904C-Q-/906C-Q SPRAGUE UHP-480/481  SPRAGUE 216C T T porhauHS PRAPLEX 1
OR_SPERRY SP300 DISPLAY

A

SEGMENTS

1L

mv I

L ool I: W\
DXGITST 'lIH l—::/i_‘ ] [\,\N— {
E... [

MOSTEK MK 5020

220K 80K 40K
—AM—— AR

<
100K

OWG. No. B-1¥274

A
"W\

Vop -200¥




'UHP-495 HIGH-VOLTAGE DISPLAY DRIVER

UHP-495
HIGH-VOLTAGE DISPLAY DRIVER

FEATURES

® Reliable Monolithic Integrated Construction
e Low Output-Leakage Currents

® High Output-Breakdown Voltages

e 14-Pin Dual In-Line Plastic Package

THIS MONOLITHIC integrated circuit is
designed for use as an interface between MOS

or other low-voltage circuitry and high-voltage

gas-discharge displays or similar loads.

Type UHP-495 replaces most of the discrete
components normally required to drive
multiplexed gas-discharge displays with MOS
calculator or clock circuits. The high-voltage
bipolar interface is designed for use in the anode
portion of a display. It has six drivers per
package.

INPUTS OUTPUTS

>

Vss SUBSTRATE

OWG. NO. A-9577p

ABSOLUTE MAXIMUM RATINGS
(Referenced to V)

QutputVoltage . . .......................... .. —-80V
Output Source Current .. ... .............. ... -30 mA
InputVoltage . .............................. =30V
Input Diode Forward Current .. .......... ... ... 20 mA
Operating Temperature Range . .. .. ... .. —20°C to +85°C
Storage Temperature Range .. ... ... ... —65°C to +150°C

NOTE: Positive (negative) current is defined as current going into (coming
out of) the specified device pin.



UHP-495 HIGH-VOLTAGE DISPLAY DRIVER

PR S e ]

h ﬂ

INPUT - SUBSTRATE QuTPUT

PARTIAL SCHEMATIC y
(One of six drivers)

DWG. NO. A-95608

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vi, =0V, V,,, = —80V
(unless otherwise specified)

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Input Voltage Vo | oy =—15mA Vo <=5V - =35  -60 v
Input Current Iy Vy=-12 V- 400 600 850 uA
Output Saturation Voltage Vegsan Vy=—6V Iy, =—15mA — 2.0 5.0 v
Output Leakage Current lex Vo =80V - = —15 uh
Substrate Current lsus Viy=—6V, ly; =—1mA - - -15 mA
Substrate Leakage Current Vour = 0V, Vs = open - —0.4 -15 uA
Diode Forward Voltage Ve I, =20 mA - 1.6 2.0 v
Diode Breakdown Voltage BV, 30 50 - v
Turn-on Delay Time ton R = 6.8 kQ - 3.0 70 us
Turn-off Delay Time towy R = 6.8 kQ - 3.0 70 s




SERIES UDN-6100A and UDN-6100R
FLUORESCENT DISPLAY DRIVERS

SERIES UDN-6100A and UDN-6100R
FLUORESCENT DISPLAY DRIVERS

FEATURES
*Digit or Segment Drivers
oLow Input Current
o|ntegral Output Pull-Down Resistors
eHigh Output Breakdown Voltage
oSingle or Split Supply Operation

CONSISTING of six or eight NPN Darlington output stages and

the associated common-emitter input stages, these drivers are
designed to interface between low-level digital logic and vacuum
fluorescent displays. All devices are capable of driving the digits
and/or segments of these displays and are designed to permit all out-
puts to be activated simultaneously. Pull-down resistors are incor-
porated into each output and no external components are required
for most fluorescent display applications. The highest voltage parts
(suffix A-1) are also used in gas-discharge display applications as
anode (digit) drivers.

Twenty-four standard devices are listed, so that a circuit designer
may select the optimum device for his application. Input
characteristics, number of drivers, package style, and output voltage
are tabulated for each device in the Device Type Number Designation
chart. With any device, the output load is activated when the input is
pulled towards the positive supply (active ‘high’). All units operate
over the temperature range of —20°C to +85°C.

*Always specify complete part number, such as:

UD N—6116 A — 2
] ; INSTRUCTIONS:  SELECTED VERSION. SEE
~ TYPE NUMBER DESIGNATION, NEXT PAGE.

PACKAGE: A = PLASTIC DIP
R = CERAMIC DIP

DEVICE TYPE.

FAMILY. UD = DIGITAL DRIVERS

2—10

e OPERATING TEMPERATURE RANGE. N = —20°C to +85°C

Dwg. No. A-9643A

UDN-6116*
UDN-6126*

H

=
~

[

Egtigd

@
&

Dwg. No, A-9641A

UDN-6118*
UDN-6128*

DWG. NO. A-11,222

UDN-6138*
UDN-6148*



-SERIES UDN-6100A and UDN-6100R
FLUORESCENT DISPLAY DRIVERS

DEVICE TYPE NUMBER DESIGNATION

No. of No. of Type Number
Input Compatibility Drivers Vour Pins Plastic DIP Ceramic DIP
60V [ ‘16 UDN-6116A-2 | UDN-6116R-2
6 80V | 16 UDN-6116A UDN-6116R

110V | 16 | UDN6II6AT | —
0V | 18 | UDN6118A2 | UDNLISR2
SVTIL, CMoS , 80V | 18 | UDN6118A | UDN6IISR
8 TI0V_| 18| UDNGIISAT | —
£30V | 20 | UDN6138AZ | —
=00V | 20 | UDNGI3A | —

60V _| 16 | UDN6126A2 | UDN-6126R2
6 80V | 16 | UDN6126A | UDN-GL26R
10V | 16 | UDNGIZGAT | —

60V | 18 | UDNG6128A2 | UDN-6128RZ
80V _| 18 | UDN6128A | UDN6IZ8R
8 10V | 18| UDN6I28AT | —
+30V |20 | UDN6148A2 | —
=40V | 20 | UDN6I18BA | -

. 615V CMOS, PMOS

2.5
ABSOLUTE MAXIMUM RATINGS at T = +25°C
(Voltages are with reference to ground unless otherwise shown)
Supply Voltage, Vgg-(all devices, suffixAorR).................. cl..88Y g 2.0
(UDN-6138/48Aor R, ref. Vgg) . ..................... 85V i
(all devices, suffixA-1).............. IR T I 1sv. -
(all devices, suffixA-2orR-2)....... S I 65V &
(UDN-6138/48A-2 or R-2, ref. Vgg) ... .. .. Vi S 65V 3
Supply Voltage, Ve (UDN-6138/48 all suffixes) ....................... -4V g L5
Input Voltage, Viy (all devices) ..................................... 20V 2
(UDN-6138/48 all suffixes, ref. Vgg) . .................. 5V =
Output Current, lgyr. .. ... ... o —-40mA F
Allowable Package Power Dissipation, Pp . ........................ See Graph §
Operating Temperature Range, Tp. . .......... ... ... S —20°C to +85°C @ L0
Storage Temperature Range, T .. ........................ —55°C to +150°C g
<
§
Sos
<T
X
ho X
, Se S
' ‘ . . SN
| : ‘ N
; y
0. 50 100 .50
AMBIENT TEMPERATURE, T, INC
DWG. MO, A-11,224
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SERIES UDN-6100A and UDN-6100R
FLUORESCENT DISPLAY DRIVERS

ELECTRICAL CHARACTERISTICS (over operating temperature range)
Note: All Valves Specified At ——

Suffixes A R A-1 A-2 R-2
Vpp = 80 80 110 60 60 Volts
Vg = 0 0 NA 0 0 Volts
*UDN-6138 and UDN-6148 C
Applicable Devices Limits
Characteristic Symbol| Basic Part No. Suffix Test Conditions Min. Typ. Max. | Units
Output Leakage Current lour All Al Viy =04V — — 15 A
Output OFF Voltage Vour Al Al V=04V — — 1.0 v
Output Pull-Down Current ‘O,UI All AorR Input Open, 450 650 1100 uA
Al Vour = Vs 600 900 1500 pA
A2 or R-2 350 500 775 uA
Output ON Voltage Vour | UDN-6116/18/38 Aor R iy =24V, 77 18 — v
Al logr = =25 mA 107 108 — v
A-2 or R2 51 58 — v
UDN-6126/28/48 Aor R Vy=40V, 77 78 - v
Al loyr. = —25 mA 107 108 — v
A2 or R-2 57 58 — v
Input ON Current I UDN-6116/18/38 All Viy =24V — 120 225 uA
Vy =50V — 375 650 A
UDN-6126728748 All Vy =40V — 130 250 wA
Vy=15V - 675 1150 uA
Supply Current [ Al All All Inputs Open — 10 100 A
‘ |~ UDN®II6 AorR | Allinputs = 2.4V — 5.0 1.5 mA
Al Two Inputs = 2.4 V — 2.5 4.5 mA
A2orR2 [ All Inputs =24V — 4.0 6.0 mA
UDN-6118738 Aor R All Inputs = 2.4 V — 6.0 9. mA
Al Two Inputs = 2.4 V — 2.5 4. mA
A2 or R-2 | All Inputs =24V - 5.5 8. mA
UDN-6126 Aor R All Inputs = 4.0 V — 5.0 1.5 mA
Al Two !nputs = 4.0 V — 2.5 45 mA
__ A2 orR2 | Al Inputs =4.0V — 4.0 6.0 mA
UDN-6128/48 AorR All Inputs = 4.0V — 6.0 9.0 mA
Al Two Inputs = 4.0 V — 25 45 mA
A2 orR2 | Al lnputs =40V - 5.5 8.0 mA
RECOMMENDED OPERATING CONDITIONS
Supply Voltage Ves UDN-6116/18/ AorR 5.0 — 70 v
26/28 Al 5.0 - 100 v
A-2 or R-2 5.0 — 50 v
UDN-6138/48 A 5.0 - 40 v
A2 5.0 — 30 v
Vee UDN-6138/48 A 0 — —40 v
A2 0 — —30 v
Input ON Voltage Vi | _UDN6116/18/38 Al 24 - 15 v
UDN-6126/28/48 All 4.0 - 15 v
Output ON Current lour Al Al - - =25 mA

NOTE: Positive (negative) current is defined as going into (coming out of) the specified device pin.
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SERIES UDN-6100A and UDN-6100R
FLUORESCENT DISPLAY DRIVERS

PARTIAL SCHEMATIC

One Driver
(All Types)

—o OUTPUT
Type (All Suffixes) Rin Rg 125K
UDN-6116/18/38 10 kR 30 kQ
UDN-6126/28/48 20 kQ 20 kQ eND B L L e T AT b SNLY

O Vg

DWG.NO. A-10,592C

TYPICAL MULTIPLEXED FLUORESCENT DISPLAY

Vae

SEGMENT SELECT
UDN-6118/28A

o o

a0 ao@ =

o

DIGIT SELECT 4

UDN-6118/28A ¥o)
D R i i
-
of
¢ o
i7). e
5 - VBlAs
[
0 VEiL
s

DWG. NO. A-10,261B
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UDN-6164A AND UDN-6184A
GAS-DISCHARGE DISPLAY DRIVERS

UDN-6164A AND UDN-6184A
GAS-DISCHARGE DISPLAY DRIVERS

FEATURES

® TTL/MOS Compatible Inputs

® High Output Breakdown Voltage
® High Output Current Capability
® Low Power

® Reliable Monolithic Construction

THESE monolithic high-voltage bipolar integrated circuits dramatically
reduce the number of discrete components required to link MOS, or
other low-voltage circuitry, with the anodes of gas-discharge display
panels.

Types UDN-6164A and UDN-6184A are used with multiplexed gas-
discharge display panels, such as the Burroughs Panaplex®, the Cherry
Plasma-Lux®, and the Beckman SP series, in calculator, clock, or in-
strumentation applications.

Each driver has appropriate level shifting, signal amplification, output
off-state voltage bias, and 40 mA output current sourcing for sequential
addressing of display panel anodes. The inputs include pull-down resistors
for direct connection to open-drain PMOS logic.

Type UDN-6164A contains six drivers; Type UDN-6184A contains
eight drivers. Applications with a greater number of digits may use any
combination of units for minimum package count.

The devices can be used in a wide variety of low- to high-voltage
applications. High reliability, small size, ease of installation, and low cost
make them an ideal choice for many applications.

® Panaplex is a registered trademark of the Burroughs Corporation
® Plasma-Lux is a registered trademark of Cherry Electrical Products Corporation

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature

Supply Voltage, Vgg . . .o oo +115V
Input Voltage, Viy . ... oo oo +20V
Output Current, loyr -« o' —40 mA
Power Dissipation, P,

UDN-6164A ... ... 2.1 W*

UDN-6184A .. .. .. .. . 2.3W**
Operating Temperature Range, T, ........... —20°C to +85°C
Storage Temperature Range, T ............ —55°C to +150°C

*Derate at the rate of 16.7 mW/°C above 25°C
**Derate at the rate of 18.2 mW/°C above 25°C
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Dwg. No. A-9643A
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(SIX DRIVERS)
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Dwg. No. A-9641A

UDN-6184A
(EIGHT DRIVERS)



UDN-6164A AND UDN-6184A
GAS-DISCHARGE DISPLAY DRIVERS

PARTIAL SCHEMATIC

ONE OF SIX DRIVERS (UDN-6164A)
ONE OF EIGHT DRIVERS (UDN-6184A)

vQVBB

INPUT

—O ouTPUT

125K
8K

DWG.NO.. A-11,364

GROUND (@}

The high input impedance of these devices makes them susceptible
to static discharge damage associated with handling and testing. Tech-
niques similar to those used for handling MOS devices should be
employed.

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vgg = 110V (unless otherwise specified)

Limits

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Leakage Current o Vy =04V, T, =70C — — 15 pA
Output OFF Voltage Vor Vy =04V — — 1.0 v
Output Pull-Down Current log Input Open, Vo = Vgy 600 900 1500 uA
Output ON Voltage Vog V=24V, lyy = —25mA 107 108 — V_
Input ON Current In V=24V ‘ — 120 225 A

V=50V > — 375 650 A
Supply Current lgg All Inputs Open — 10 100 _uA

Two Inputs = 2.4 V — 25 45 mA
RECOMMENDED OPERATING CONDITIONS
Supply Voltage Vi — — 100 v
Input ON Voltage Viy 2.4 — 15 v
Output ON Current In — — =25 mA

NOTE: Positive (negative) current is defined as going into (coming out of) the specified device pin.
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SERIES UDN-7180A

GAS-DISCHARGE DISPLAY -SEGMENT DRIVERS

GAS DISCHARGE DISPLAY SEGMENT DRIVERS

FEATURES

® Reliable Monolithic Construction
® High Output Breakdown Voltage

® Low Power

© TTL/MOS Compatible Inputs

SERIES UDN-7180A

-]
g

<
=
=

Dwg. No. A-9640A

Description

Series UDN-7180A segment drivers are monolithic high-voltage bipolar
integrated circuits for interfacing between MOS or other low-voltage
circuits“and the cathode of gas-discharge display panels.

These drivers reduce substantially the number of discrete components
required with panels (Beckman, Burroughs, Dale, Matsushita, NEC, Pan-
tek, etc) in calculator, clock and instrumentation applications.

The UDN-7183A, UDN-7184A, and UDN-7186A drivers contain ap-
propriate level shifting, signal amplification, current limiting, and output
OFF-state voltage bias. The UDN-7180A driver requires external current
limiting and is intended for higher-current applications or where individual
outputs are operated at different current levels (i.e. with alpha-numeric

displays). All inputs have pull-down resistors for direct connection to

open-drain PMOS logic.

These devices provide output currents suitable for display segments in a
wide variety of display sizes and number of display digits. Either a fixed
split supply operation or a feedback-controlled scheme is allowed.

Applications

The Series UDN-7180A drivers can be used in a wide variety of low-
level to high-voltage applications utilizing gas discharge displays such as
those found in calculators, clocks, point-of-sale terminals, and instru-
ments. Their high reliability combined with minimum size, ease of installa-
tion, and the cost advantages of a complete monolithic interface make them
the ideal choice in many applications. A typical application showing the
use of these devices, and their counterpart anode drivers, is shown.

2—16
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SERIES UDN-7180A
GAS-DISCHARGE DISPLAY SEGMENT DRIVERS

Supply Voltage, Vi
Input Voltage, Vi
Output Current, lo;: UDN-7180A

Power Dissipation, P,

ABSOLUTE MAXIMUM RATINGS AT 25°C

UDN-7183A
UDN-7184A
UDN-7186A

Operating Temperature Range, T,

Storage Temperature Range, T

*Derate at the rate of 9.1 mW/°C above 25°C

—20°C to +85°C
—65°C to +150°C

Due to the high input impedance of these devices, they are susceptible to static
discharge damage sometimes associated with handling and testing. Therefore,
techniques similar to those used for handling MOS devices should be employed.

ELECTRICAL CHARACTERISTICS: T, = +25°C, Vi« = —110V (unless otherwise specified)

Test UDN-7180/83A UDN-7184A UDN-7186A
Characteristic Symbol Test Conditions Fig. [ WinTyp. Wax| Win. Typ. Wax | Win. Typ. Wax.| Units
Output ON Voltage| Voy All'inputs at 4.5V 1{ —-100 —104 — | -98 —-102 — [-97 —100 — v
UDN-7183/84/86A Allinputs at 2.5V, Vi = —70V T - 66 -1 - -6 — [ = 63 — V
pu oltage| Von | AWinputs at 4.5V, —105 -108 - | — = - | = <= - v
UDN-7180A loy = 14 mA
Oufput OFF Voltage] Vorr ﬁlnputs at 0.4V,
Reference Vi 2| 76 84 — | 76 84 — 176 8 -] V
Output Current lon Allinputs at I5V, Vi = — 110V, UDN-7183A only
(lymmng) Test output held at —60 V 3A| 1475 1850 2450) 910 1140 1520 | 440 550 725] wA
Output Current Ton | Alinputs at 0.4V, Vi = —110V,
(Isense) Test output held at —66 V 3B| —95 —120 —155 —65 —85 —115|—-50 —65 —90] wA
Tnput High Current| T, Test input at 15V,
Other inputs at 0 V 4 — 200 275)] — 200 275 ]| — 200 275] wA
Input Low Current | I Test input at 0.4 V, One input
at 4.5V, Other inputs at 0.4 V 5 - 1 0] - 1 10 | — 1 10 | wA
~ Supply Current [ Allinputs at 0V 6 - =125 178 - —125 —175) — -125 —175 wA
NOTES:

1. All voltage measurements are referenced to pin 9 unless otherwise specified.
2. All voltage measurements made with 10M(2, DVM or VTVM.
3. Recommended Vi operating range: —85to —110V.

4. Positive (negative) current is defined as going into (coming out of) the specified device pin.
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SERIES UDN-7180A
GAS-DISCHARGE DISPLAY SEGMENT DRIVERS

TEST CIRCUITS

|lh
|—
-|b

VoN

DWG. NO. A-9737A°

VKK

DWG. NO. A-9738B DNG. NO. A-97398

FIGURE 1 FIGURE 2 : FIGURE 3A

W
1 —y
l__t

0.4 i atd
4V >°§)

> -1ov ) l

OPEN

OWG. NO. A-974IA

DWG.*NO. A-97408

FIGURE 38 S . FIGURE4

| OPEN "OPEN
> °  oav > —

DWG. NO. A-9742B

1oV,

T oWe: No. A-o7u3

FIGURE 5 FIGURE 6
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SERIES UDN-7180A
GAS-DISCHARGE DISPLAY SEGMENT DRIVERS

PARTIAL SCHEMATIC
L3 R2
*Q) | (kQ)
7180 | 350 0 r———————- 1

7183 | 350 25
7184 | 480 40

| |

| |

7186 | 620 | 80 | !

| 68K |

GND | |
® | l
! I

200K : i

| |

! [

' !

700K : |

| |

27 K | I

| |

Vi | |
! |

| |

DWG. NO. A-96y8

[SEGMENT DRIVER

- A
UDN-7183. e = T .

l
Vip 1=
soonst Tle |
L
Vss = {
o ( mashots ) |
TYPICAL APPLICATION GAS DlSC:iTARGDE IS)IEPLAY
-h TN
: G“”——H—j
¥

[

DWG. ho. A-9646
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SERIES UDN-7180A

GAS-DISCHARGE DISPLAY SEGMENT DRIVERS

TYPICAL SIX-DIGIT CLOCK

IN5852
(2)
D3 D, |5

[ 1] ’_, /_,
e [
BURROUGHS
CDh60733CM
DIM HOURS___ TEN MINUTES
L SET ., SET
BRIGHTQ [ | I
Vbp
D¢ F
D5] < = [
o 3 =i =
D3 : v R L e
D] 2 = R N
5] S = = = ISA
GN _VKK
COUNT _ DISPLA
L_,lNHIBIT_._ i
AMERI CAN =
MAGNETICS
AM6612 ‘
* 3
IN5859
T 1
1
+100v | -
HENE
1
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, SERIES UDN-7180A
GAS-DISCHARGE DISPLAY SEGMENT DRIVERS

v = ACTUAL OUTPUT CIRCUITS EQUIVALENT CIRCUITS
ONE SCAN CYCLE oV (+100V)
it 1/ on "\ i B8
y
DIGIT 2 JO—N\
DIGIT 3 oN I 1/8 UDN-6184A  D|GIT SWITCH- A4 —
/ \ | UDN-6118A-1
DIGIT 4 on )\
SEG a
SEGb |/ \ 125 K [ 5k g
= \
SEG ¢ /’—\ ;
SEG d —\ 350 K
-V REF — — (26V) — —
SEG e / \
2 K
SEG f \
T DN-7183A
SEC 9 [\ S O\ vy SEGMENT SWITCH-£ —
—{ |« INTERDIGIT BLANKING INTERVAL
a
— - - =
ofr Il el
eld e O] | 0 (-100V)

DWG. NO. A-11,096
DWG.NO. A-11,094A

ANODE AND CATHODE WAVEFORMS

ANODE ON VOLTAGE.

ANODE SELECT SIGNAL | 50% 50%

|
OFF BIAS VOLTAGE I |
|

| pANEL voLTAGE DROP
0_,| Lcmnooe

BLANKING

OFF BIAS VOLTAGE

!

CATHODE SELECT SIGNAL

CATHODE ON VOLTAGE L

REIONIZATION TIME f— CATHODE
_.}<— DIGIT PERIOD —-I‘—BLANKING
I INTERVAL

DWG. NO. A-11,095
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-HIGH-VOLTAGE INTERFACE DRIVERS (Continued)

A Monolithic IC Series
for Gas-Discharge Display Interface

Introduction

The switching of the high voltages necessary for
display panels such as the Burroughs Panaplex® has
long presented difficulties to the semiconductor indus-
try - particularly to IC manufacturers. It is difficult
to fabricate devices capable of sustaining 200 volts or
greater with standard IC processes of today. Solutions
to the high voltage gas discharge display interface also
must be inexpensive as well as functional; this cost/
simplicity factor prohibits most unusual or exotic cir-
cuit designs and/or IC processes.

The earliest (and a great many recent) gas discharge
interface schemes used discrete components, but that
has been an increasingly cumbersome and expensive
solution. Competition at the system level has largely
come from LEDs, and a great many standard ICs are
available for the smaller LEDs. In most instances, the
small displays have gone to LEDs. However, the larger
display applications are still an opportunity for gas
discharge since character size and cost are not directly
related. The cost impact upon the potential for gas
discharge displays in many systems is a function of
interface complexity and cost, and it was to this end
that a joint Sprague/Burroughs effort was launched.

Early Sprague/Burroughs meetings were held to de-
fine the relevant factors involved in such a program
and provide the necessary insight for both parties into

the capabilities of diode isolated ICs, the voltage and
current requirements of the Panaplex displays, the need
for minimization of power (battery systems), pack-
aging of the circuits, component count and cost, etc.
Add to this the potential for use with feedback con-
trolled supplied, poorly regulated d-c supplies, the
wide variety of numbers of display digits, the range
of digit sizes (in use or contemplated), etc., and our
task was not to be an easy one.

Our direction was determined by two factors: a his-
tory of fabricating 130-140 volt PN diode isolated
display circuits, and a more recent effort to utilize
compatible thin-film resistor technology. These fac-
tors, coupled with considerable expertise in designing
and processing high voltage ICs, dictated an approach
utilizing a split (+ 100 V) supply. The split supply
would provide the 200 volts needed to ionize the dis-
play and the resistor capability would greatly aid the
incorporation of functions previously done by discrete
components — including both input and output (seg-
ment) current limiting, pulldown (open drain PMOS),
pullup and pulldown reference for IC outputs, and a
high impedance voltage divider for the output OFF
bias. All level shifting is accomplished via use of PNP
or NPN transistors, and the capacitors previously re-
quired were negated.
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Basic Scheme

Replacing discrete components through incor-
porating their function into this IC series results in
the block diagram of Figure 1 with its basic re-
quirement for a single digit and single segment
driver; a scheme capable of driving as many as eight
digits and the eight segments. Additional digits or
segments beyond the eight provided in an-18-lead

DIP may be driven by combinations of packages:

beyond the minimum two necessary. Example:
three ICs — two digit and one segment — will
fulfill the needs of a 12 to 16 digit calculator.

Included in this series of high voltage interface
are two digit driver packages: UDN-6164 (6-digit),
and UDN-6184 (8-digit). Segment drivers include
the UDN-7180, UDN-7183, UDN-7184, and
UDN-7186, and the four offer current ranges com-
patible with display sizes from 0.250"" to 1"’
panels, and others will be made available as needs
are defined.

ELECTRICAL CHARACTERISTICS: T, =

HIGH-VOLTAGE INTERFACE DRIVERS (Continued)

Digit Interface

The digit driver is the more complex of the two
and its schematic is shown in Figure 2. Input ad-
dress polarity is positive (active high in TTL par-
lance) and the circuit is designed to interface from
TTL (4.5 volts from open collector — or using
pull-up to V), CMOS, PMOS, etc. Input current-
limiting and one-half of the pull-down for open
drain PMOS is the function of Rs; R, adds the
second half of the pull-down to the ground bus.
The protective value of R, and R; must be noted; a
junction failure in Q, has the two resistors as a
current limiter to the MOS (or TTL) output and will
minimize the likelihood of destroying the low level
logic outputs.

Input transistor Q, is a high voltage inverter and
sinks the base current of PNP Q;. A positive input
(4.5 to 20 V) will turn on Q, and this base current
(65 1A typ.) for PNP Q; will turn on the output
Darlington (Q, and Q,) and source digit current.

+25°C, Vik = =110V

(unless otherwise specified)

Test|  UDN-7180/83A UDN-7184A UDN-7186A
Characteristic Symbol Test Conditions Fig. [ Min. Typ.- Max. | Min. Typ. Max. [Min. Typ. Max. Units
Output ON Voltage Von | All inputs at 6 V* 1 | -100 -104 — -98 —102 — —-97 -100 - |V
UDN-7183/84/86A All inputs at 6 V* Vkk = —70V 1 |- =66 - - =65 = |- -63 -V
[Output ON Voltage | Vown | Al inputs at 6 v, —105 108 — = - = = -
UDN-7180A lon = 14 mA
Output OFF Voltage]  Vore | All inputs at 0.5V, s
Reterence Vkg 2 76. 84 — 76 8 — |- 76 8 — | V'
Output Current lon | Allinputs at 15V, Vkk = =110V, UDN-7183A only
(lumimng) Test output held at —60 V 3A | 1475 18507 2450 | 910 1140 1520 | 440 550 725 wA
Output Current . lon | Allinputs-at 0.5V, Vkxk = =110V, ’
(ISENSE) Test output held at —66V 3B | -9 120 -155 | <65 85 —115| —50 —65 —90| uA
Input High Current lin Testinputat15V, : N
" Other inputs at 0V 4 — 200 275 - 20 275 — 200 275] pA
Input Low Current I Test input at 0.5V, One input
| at6V*, Other inputs at 0.5V 5 |- 1 10 - 1 10 - 1 10 | wA
Supply Current Ik [-Allinputsat 0V 6 - 125 175 - 125 175 - 125 175] uA

*Specify input voltage = 4.5V for dévnces with =-5" sl:ffix.
NOTES: -

" 1. ‘All voltage measurements are referenced to pin 9 unless otherwise specified.
2. All voltage measurements made with 10M <, DV or VTVM
3. Recommended Vkk operating range: —85to —110V.
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“HIGH-VOLTAGE INTERFACE DRIVERS (Continued)

PARTIAL SCHEMATIC

INPUT

GROUND O

O Ve

—O outpuT

:

Consistent ionization and extinguishing of the
display panel is the result of the 60-75 volt swings
available from both digit and segment ICs. The con-
ditions that previously created problems for the
‘direct MOS drive with minimal swings at the output
have been very adequately handled with the increased
output swings of the 6100/7100 series. Problems
from leading zero blanking, low temperature, low
ambient light, etc. which previously gave difficulty
are well taken care of with this series of ICs.

Segment Interface

The segment driver circuit is shown in Figure 3 and
the value of R, (segment limiting) is determined via
masking for the appropriate display current. Its

Figure 2
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counterpart pull-up resistor R; is also changed to
some known ratio of R,. The ground terminal (#9) is
referenced near, or connected directly to ground, and
the Vg line is typically a —90 to — 100 volts.

The input PNP (Q,) serves as a level translator and
provides d-c level shifting to the output Darlington
(Q; and Q;). Enmitter resistor (R3) both limits the in-
put current and furnished pull-down for open drain
PMOS. An added intent is the measure of protection
furnished the MOS by the very high impedance of
R;.

The basic switching function is the combination of
PNP Q,, Darlington Q, and Q;, and the associated
resistors Ry, R,, and Ry. Address polarity is again
active high. The input may be raised a maximum of
20 volts above ground and will function with input
levels obtained from CMOS and open collector TTL
4.5V).



HIGH-VOLTAGE INTERFACE DRIVERS (Continued)

PARTIAL SCHEMATIC
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HIGH-VOLTAGE INTERFACE DRIVERS (Continued)

The OFF output biasing network is common to all pieces, and the board layout is straightforward and
the individual drivers with the level of bias deter- uses single-sided board.
mined by the ratio of R, to the total of R, and Rg.
As in the digit driver, the value of output bias is =2/3
the voltage across Vg and ground — thus insuring
sufficient ‘on to off’ swings to properly fire, and ef-
fectively extinguish unaddressed segments during a
scan. Emitter follower Q4 and Q5 sources current to
the pull-up bus- connected to the various outputs as
they are turned on during the display scan.

Many calculator interface schemes use con-
siderable numbers of components (70 to 100
typically) to drive gas discharge panels. As one
example: a twelve digit/eight segment machine uses
85-90 discretes while the new IC version uses only
three packages, and results in less space along with
considerable simplification. Other applications will
benefit similarly with this series of circuits.

Minimum Component Interface

The impact of this new product family may be seen
in the typical digital clock of Figure 5. This a-c
powered clock uses a Mostek 50250 clock IC, a
UDN-6164 digit driver, and a UDN-7183 segment
driver. Total component count is approximately 30

Summary

Display technology and usage has emerged at a
mind boggling rate in the past several years — largely
due to the fantastic growth rate of calculators. The
planar gas panels have been an integral portion of

" this burgeoning market, but like all the other displays
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available does not meet the requirements for an ideal
display.

Gas discharge panels are a fine combination of
aesthetics, reliability, low cost, large character size,

multiplexing capability, etc., but have been impacted

to some degree by the lack of an available and inex-
pensive, totally monolithic interface. The move
toward IC interface for displays has stifled some
potential — largely in favor of LEDs; although many
applications requiring large -characters and/or .in
high ambient light turn toward gas panels. The
planar gas discharge display is a long way from ob-
scurity, and the availability of this family of ICs
should open up new areas as well as satisfying
existing systems. :

HIGH-VOLTAGE INTERFACE DRIVERS (Continued)
e

The intent from the inception of this program has
been to produce and provide a standard, inexpensive
and easy to use interface for gas discharge displays.
A great many potential applications exist for these

- circuits in consumer and commercial products. From

the calculator and digital clock areas this product
also will find use in automotive dashboards, point-
of-sale systems, electronic cash registers and scales,
and instrumentation. The market for displays is still
very elastic, and many applications for gas discharge
panels are continuing to appear. The Sprague con-
tribution to this market is this series of state-of-the-
art interface ICs.
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HIGH-VOLTAGE INTERFACE DRIVERS (Continued)

 TRENDS IN IC INTERFACE
FOR ELECTRONIC DISPLAYS

Introduction

Display technology was truly set into high gear by the explosion of the electronic calculator
business. Expansion at a phenomenal pace continues, encompassing a multitude of products,
particularly high-volume consumer products (calculators, clocks, games, and watches). Re-
cently, further stimulated by the ‘‘microprocessor revolution, > with its far-reaching effects,
and the resulting changeover to solid state design from electromechanical, mechanical, fluidic,
or electrical systems, the vistas for displays have expanded well beyond the horizon. Products
have been and are being developed, using microprocessors and displays, that never previously
existed.

To augment this microprocessor revolution, semiconductor manufacturers are developing
many new interface circuits useful with displays, although some of these will not be exclu-
sively for display systems. To accomplish this, the present boundaries of device design,
process, packaging, and electrical parameters will require continual extension and expansion.

Display Buffers

A continuing evolution of standard interface ICs is needed to buffer low-level logic from
high-voltage and /or high-current loads. Some of this buffer development will serve display
systems. Since there already is a broad assortment of buffers (particularly for low- to
medium-current LED applications), the ongoing development in simple or low-order interface
will mainly concentrate upon further reduction in discrete component count, package im-
provement (particularly for high-current /high-power devices), improvements in device cur-
rent, voltage, switching speed, and greater reliability.

Figures 1, 2, and 3 show some Sprague interface ICs that represent buffer circuits; other
vendors supply similar, or identical, high-current or high-voltage buffers to allow operation of
displays from low-level logic. Two basic changes have occurred relatively recently:

1. Greater use of 18-pin DIPs for eight driver channels (Source Driver, Figure 2).

2. Creation of sourcing functions (Figures 2 and 3; useful for LED, gas-discharge, vacuum
fluorescent, incandescent, and electromagnetic displays, depending upon device
ratings). While further buffer designs are needed (particularly in high-current ( > 2 A)
and high-voltage ( > 100 V) circuits), the main emphasis will be toward the incorpora-
tion of logic and control circuitry with output buffers.

Complex Interface

Paralleling (though lagging) the microprocessor LSI revolution is the area of greatest future
for IC display circuits: The need for complex, smart or high-order interface. This will be MSI
to LSI logic (with perhaps some linear functions) combined with suitable output buffers.
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HIGH-VOLTAGE INTERFACE DRIVERS (Continued)
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Display interface ICs (similar to the MOS I/O control chips), both custom and ‘standard .
product, are becoming available in this category. High-volume applications may justify
custom ICs, but the more general trend will be toward standard, off-the-shelf designs —
chiefly due to the high costs of developing custom ICs.

The higher voltage displays (gas-discharge, vacuum fluorescent, a-c plasma, and d-c
electroluminescent) may share some circuits (if appropriately planned and designed), particu-
larly in the area of matrix displays. It is difficult to imagine, however, much commonality
between high-current LEDs, high-voltage gas-discharge or a-c plasma, and low-power LCDs,
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HIGH-VOLTAGE INTERFACE DRIVERS (Continved)

+V

COMMON ANODE LED

Figure 3
8-DIGIT/8-SEGMENT HIGH-CURRENT LED INTERFACE

although they should share considerably the development of cellular CAD circuit designs.
Basic shift registers, latches and decoders do have considerable commonality.

In Figure4 is a pinout andlogic diagram of the first BIMOS Sprague IC combining logic and
output drive. Although not expressly intended for display applications, this BiMOS (CMOS
logic and bipolar: outputs) IC has a great deal of utility to engineers working with lower
voltages and high currents (LEDs, incandescent and electromagnetic displays). Type UCN-
4801A is aparallel-in /parallel-out unit composed of eight ‘D’ latches and eight350 mA /50 V
bipolar Darlington outputs.
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HIGH-VOLTAGE INTERFACE DRIVERS (Continued)
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More recently, Sprague has designed a serial-in /parallel-out BiMOS interface IC expressly
for use with vacuum fluorescent displays. Figure 5 shows the UCN-4810A 10-bit serial-in/
parallel-out interface for use with VF displays; the use of serial data allows 10 output lines,
data in and data out in a standard 18-lead DIP. It makes possible both fewer IC packages and
simpler PC board wiring, although it is slower than a parallel data approach. It uses only a
single pin of the I/0O ports.
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A slightly more recent design for vacuum fluorescent displays is the Sprague UCN-4815A.
This is a 22-lead, 8-bit parallel-in /parallel-out BiMOS unit. The unit may have data inputs and
a strobe bus (see Figure 6). The chip enable /blanking pin provides control of VF buffers. A
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HIGH-VOLTAGE INTERFACE DRIVERS (Continued)

Device Technologies

With the exception of LCD displays (which at least until recently have been largely, if not
entirely, driven by MOS) the display and interface technologies in high-volume use are mainly
associated with bipolar semiconductors. Early display interface ICs (particularly devices such
as the 7447 and 7448) were aimed at LED technology and represent MSI with modest output
capability. The increasing use of higher voltage displays, multiplexed high-current applica-
tions, and the need for greater circuit complexity and low pin count will dictate other
technologies, such as I ’L, BiMOS, CMOS /DMOS, and possibly DMOS.

Standard Bipolar

Standard bipolar technology, long associated with TTL or linears (early op amps), appears
very limited in scope for the future. Circuit density and supply power requirements will dictate
other processes for functions beyond the simple MSI level. The advantages of standard bipolar
ICs appear to be in the areas of simple high-current, high-power or high-voltage interface. In
particular, applications requiring the combination of high voltages ( = 100 V) or multiple
high-current outputs ( =2 A) will restrict the logic /control circuitry to a low level. Cost, chip
size and package power dissipation will restrict this circuitry largely to versatile, simple
buffers.

rL

Anticipated to increase significantly is the use of I'L for systems of low to modest voltages
(LEDs through VF) The present limits of I'L appear to be limited to applications below the 50-
to 60-volt level. I'L, with its combination of circuit density, low power and reasonable
switching speeds should make a fine match for LEDs or other low-voltage display applica-
tions. For higher voltages ( >25 or30 V), prospects the penalty of reduced circuit density may
diminish its cost effectiveness. Some increase in standoff voltage may be afforded by the uses
of cascaded output transistors or process improvements, thus reducing the need to sacrifice
logic density. Without a standard I’L logic family, the main market penetration would appear
to be custom designs although there is a definite opportunity for standard interface for lower
voltage applications, particularly LEDs and vacuum fluorescent.
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B

BiMOS

BiMOS, a combination of CMOS and blpolar for interface ICs, seems to fit a technology
niche of higher breakdown voltages than I ’L, especially where logic power and supply voltage
range (5 to 15 V) is important. BiIMOS or BiFET ICs, which are presently on the market, are
largely related to operational amphﬁers although other uses, such as the Sprague appllcatlon
of BiMOS to interface, are emerging.

Currently, it is feasible to design and manufacture BiMOS interface with breakdown
voltages in the 80 to 100 V range. With additional time and greater concentration on increasing
BV, it appears that higher voltages ( = 150 V) for output buffers could be obtained. By
obtaining breakdowns in the 120 V to 160 V range, BiMOS then becomes a viable IC
technology for interface for the higher voltage displays: d-c gas-discharge with =100 to
+130 V; a-c plasma with 160 to'170 V, and glow transfer or d-c electroluminescent (DCEL)
opportunities with a range of 120-150 volts.

Switching speeds and output configurations (active pull-down or resistive) are critical to
matrix displays (particularly a-c plasma) with large numbers of drive lines. Adding active
pull-down or pull-up will tend to increase chip size (and cost), thus adding to the potential
overall difficulty of BIMOS with its greater process complexity and slightly longer manufac-
turing cycle. This does appear to be a very key technology for the near future. Its product niche
will include for applications requiring 60 to 100 V (or more) breakdowns, low-power logic,
wide supply range, modest speeds, and MSI to small LSI.

CMOS/DMOS

Chiefly being carried on by Texas Instruments, CMOS /DMOS display interface appears to
be intended for much of the same display market as BiMOS. Product information now
available indicates 60 to 100 V breakdown (DMOS outputs), CMOS logic, low to modest
output currents ( = 25 mA), and logic speeds to 4 MHz. Designs now being promoted are
targeted toward a-c plasma and vacuum fluorescent panels.

Two apparent disadvantages now appear to exist:
1. Logic operates from 12 V +10% (may be done to provide maximum speed).

2. Output drive current is insufficient for high-current displays (without 100 mA, or
more, the larger matrix panels will use discretes or another technology).

These shortcomings may be modified with time, although it is doubtful if 500 mA to 1 A
DMOS outputs are practical.
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Dielectric Isolation

Affording the highest breakdown voltage capability of present technologies is dielectric
isolation. Since there is no collector-to-substrate PN junction, nor a collector-to-isolation wall
PN junction, considerable improvement ini collector-to-base and collector-to-emitter voltage is
possible. Additionally, transistor sizes are considerably smaller than their PN-isolated coun-
terparts. The dielectrically isolated devices offered by Dionics span a’'spectrum of approxi-
mately 100 volts to 280 volts (a-c plasma driver). DI affords the maximum breakdown voltage
capability currently available.

Opposing this great advantage in breakdown voltage, however, is the increased process
complexity of dielectrically isolated ICs. Definite improvements are needed in the area of
process simplification, cost reduction, and alternate sources. Large-volume use of DI circuits
will be restrained until these problems (particularly alternate sources) can be overcome. DI
interface, with its potential for 300 V transistors, has a great promise if the barriers can be
overcome. )

Packaging

Semiconductor design and process have greatly outstripped packaging currently in use,
particularly in the area of power-handling capability. Greater concentration and resources are
required to solve some of the following display interface related problems:

1. DIP power dissipation. «

. Greater number of leads (and smaller package 51zes)

. Improved plastic DIP resistance to moisture and corrosive environments.
. Lower package manufacturing costs.

W\ AW

. Smaller module or display subassemblies.
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Power dissipation difficulties (strobed high currents) are most associated with LEDs. Use of n
very low duty-cycle and bright LEDs (particularly alphanumeric and matrix) dictates a need for
multiplexing with peak currents as high as 3. A. Nothing currently on the market exceeds
1.75 A per output, and DIP ratings preclude d-c operation at such currents. However, many of
the high-current applications are within the capability of standard bipolar ICs now offered.

For LSI ICs containing many I /O lines, the 24-, 28-, and 40-lead DIPs are standard. Since
package size and cost increase together, it may be desirable to constrain many newer ICs to
18-, 20-, or 22-lead DIPs (with 0.300"’ spacing, 22 also in use with 0.450"’ width). Printed
wiring board real estate is increasingly dictating smaller size. Solutions such as the quad in-line
(Rockwell) or less than 0.100"’ centers are possible. There are problems associated with a
non-standard configuration (lack of sockets and higher prices) and the smaller physical size
will not aid the quest for higher power (LEDs).

Improvements in plastic DIP moisture resistance and reliability are already underway; uses
of tri-metal schemes (such as RCA’s), silicon nitride or quartz passivation will continue to
improve resistance to moisture and corrosive fumes. For display applications, these reliability
improvements are of greatest concern in high-voltage devices.

Lower package costs are necessary to further increase the use of ICs in areas such as flat
panel matrix displays. Currently, much of the cost of such a system is related to drive
electronics, and much of the cost of the interface is the assembly cost of the DIPs (or hybrids).
Increased use of automated assembly, film-carrier techniques and solder bumps will enhance
the choice of ICs over discretes, and flat panel-over CRT. : :

Also of concern is the possible mating of IC chips, solder-bump chips, or film-strip chips
into the display assembly. Candidates for such a treatment would include d-c and a-c plasma,
- LEDs (already being done to a degree), DCEL, ACEL, LCD, and VF. Panel technologies
using thick or thin-film techniques could benefit from such an approach. The biggest barrier to
such.an integrated assembly is the market data needed to justify tooling and lead time. It will
only require one manufacturer willing to be a pioneer to further swing display technology into
integrated systems. Prospects for purchasing a display complete with all drive electronics,
such as a flat panel a-c plasma matrix (chips mounted via hybrid techniques on the rear of the
glass envelope), are improving with time.
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Summary

A bright future exists for IC interface in display systems; the combination of logic (from
MSI to small LSI) with suitable output buffers will further assist display designs. The
following IC Technology-Display Interface matrix lists the key characteristics and primary
display applications of various semiconductor technologies. Since many of these characteris-
tics are changing, the table lists the device characteristics either now available or for the near
future.

The most dynamic technologies for the immediate future appear to be BiMOS, I'L,
CMOS /DMOS, and, perhaps soon, DMOS. Sprague, Dionics, RCA, Texas Instruments,
National Semiconductor, and others are using these device technologies to carve market niches
where suitable. The dynamics of the IC market make for an uncertain future for any supplier of
display. circuitry unable or unwilling to continue the technological advancement necessary to
meet the changing demands of the display market.

IC TECHNOLOGY — DISPLAY INTERFACE

LOGIC

. _ Supply Primary Display

Technology Breakdown V Output 1 Speed Complexity Range Power Suitability
(max)
Linear Process 10 to =170V <l0mAto2A <1 MHz MSI 5V High LEDs, GD, VF, ACP,
Bipolar ' . DCEL, EM
I?L 20 to =60V <10 mAto2A 3-6 MHz LSI 5V Low-Modest  LED, VF; EM
BiMOS 50 to =150V <10 MA to 500 mA 2-5 MHz LSI 5to 15V Low LED, GD, VF, ACP,
’ DCEL, EM
CMOS/DMOS 60.to =100V =25mA 2-4 MHz LS 12V Low GD, VF, ACP, LCD
DI ) =200to =300V <10 mA to 100 mA (est) 1MHz (est) MSI 5V High GD, VF, ACP, DCEL
Code: GD = D-C Gas-Discharge & Glow Transfer DCEL = D-C Electroluminescent
ACP = A-C Plasma EM = Electromagnetic

VF = Vacuum Fluorescent
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SECTION 3 — HIGH-CURRENT INTERFACE DRIVERS
Selection Guide ......... .. ..

UHP-400 through 433-1 Quad Power and Relay Drivers . ...................
UHP-500 through 533 Quad Power and Relay Drivers . ....................
ULN-2001A through 2025A 7-Channel Darlington Drivers . ..................
ULN-2061M and 2062M Dual 1.5 A Darlington Switches ...................
ULN-2064B through 2077B Quad 1.5 A Darlington Switches ................
UDN-2540B Quad NAND Power Driver .. ...........iviieieiiiiinnnn..
UDN-2580A through 2588A 8-Channel Source Drivers . ....................
UDN-2595A 8-Channel Sink Driver . ............ ..o,
ULN-2801A through 2825A 8-Channel Darlington Drivers....................
UDN-2841B through 2846B Quad 1.5 A Darlington Drivers .................
UTN-2886B SCRAMaY .. .. ...ttt e e e
UTN-2888A SCRAMay . .........covveeeinnnnis v
UDN-2949Z 2 A Half-Bridge Motor Driver . ..............cciuiiniiin..
UDN-2952B and 2952W Full-Bridge Motor Drivers ........................
UDN-2956A and 2957A Negative Supply, 5-Channel Source Drivers . ..........
UDN-2981A through 2984A 8-Channel Source Drivers . ....................
UDN-3611M through 3614M Dual Peripheral and Power Drivers ..............
UDN-5703A through 5707A Quad Peripheral and Power Drivers ..............
UDN-5711M through 5714M Dual Peripheral and Power Drivers ..............
UDN-5733A Quad Peripheral and Power Driver ..........................

Application Notes:
Series ULN-2000A Darlington Arrays . ............ T e e e
Interface Integrated Circuits for Motor Drive Applications ................
Expanding The Frontiers Of Integrated Circuit Interface ..................
Sprague High-Power Interface ICs . ......... .. ... ... ... ... ........




HIGH-CURRENT INTERFACE DRIVERS

SELECTION GUIDE TO HIGH-CURRENT INTERFACE DRIVERS

Absolute Maximum Ratings

Device Type lowr Vour Outputs
UHP-400 through 433 500 mA 0V Sink 4
UHP-400 through 433-1 500 mA 70V Sink 4
UHP-500 through 533 500 mA 100V Sink 4
ULN-2001 through 2005A : 500mA 50V ) Sink 7
ULN-2011 through 2015A 600 mA 50V Sink 7
ULN-2021 through 2025A 500 mA 95V Sink 7
ULN-2061M 1.75A 50V Source/Sink 2
ULN-2062M ' : L75A A 80V : Source/Sink 2
ULN-2064/66/68/70B . L.75A ' 50V _ Sink 4
ULN-2065/67/69/71B ; 1.75A Co 80V ‘ Sink 4
ULN-2074/76B : : L75A - 7 ¢ 50V Source/Sink 4
ULN-2075/77B L.75A 80V Source/Sink 4
UDN-2540B 1.5A 60V Sink 4
UDN-2580A —500mA - 50V Source 8
UDN-2580A-1 —500 mA 80V Source 8
UDN-2585A —250 mA 20V , Source 8
UDN-2588A —500 mA 50V Source 8
UDN-2588A-1 —500 mA 80V : Source 8
UDN-2595A 200 mA 20V Sink 8
ULN-2801 through 2805A 500 mA 50V ’ Sink 8
ULN-2811 through 2815A 600 mA o 50V T : Sink 8
ULN-2821 through 2825A 500 mA 95V Sink 8
UDN-2841/42B : 1.75A =50V Sink 4
UDN-2843/44B : ~1.75A ’ S —50V R Source 4
UDN-2845/46B +1.75A : -50V Source/Sink 4
UTN-2886B 800/1600 mA = 35V Sink 4/2
UTN-2888A : 800 mA i © 35V Sink 8
UDN-2949Z +2.0A 30V Half-Bridge
UDN-2952B ) +1.0A 36V Full-Bridge
UDN-2952W +20A. 36V Full-Bridge
UDN-2956/57A y —500 mA -80V , Source 5
UDN-2981/82A - —500 mA o 50V L Source 8
UDN-2983/84A —500 mA 80V Source 8
UDN-3611 through 3614M 600 mA 80V Sink 2
UDN-5703 through 5707A 600 mA 80V Sink 4
UDN-5711 through 5714M 600 mA 80V Sink 2
UDN-5733A 600 mA 80V Sink 4




SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS

SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS

FEATURES

o Inputs Compatible with DTL/TTL

@ 500mA Output Sink Current Capability

o Pinning Compatible with 54/74 Logic Series

o Transient Protected Outputs on Relay Drivers

o High Voltage Output - 100V Series UHP-500, 70V Series
UHP-400-1, 40V Series UHP-400

Description

These power and relay drivers are bi-polar monolithic circuits and incorpor-
ate logic gates and high-current switching transistors on the same chip. Each
output transistor is capable of sinking SO0mA in the ON state. In the OFF
state, Series UHP-400 devices will sustain 40V, Series UHP-400-1 devices
will sustain 70V, and Series UHP-500 devices will sustain 100V.

Applications

The UHP-400, UHP-400-1, and UHP-500 Series Power Drivers are ideally
suited for driving incandescent lamps, relays, solenoids, and other interface
devices with up to 1A output current per package.

%}

7

UHP-402/402-1/502
Quad 2 OR

UHP-403/403-1/503
Quad OR

UHP-406/406-1/506
Quad-AND

UHP-400/400-1/500
Quad 2 AND

D]
D]

. Bk

UHP-407/407-1/507
Quad NAND

UHP-408/408-1/508
Quad 2 NAND

UHP-432/432-1/532

Quad 2 NOR

UHP-433/433-1/533
Quad NOR




SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS
e

ABSOLUTE MAXIMUM RATINGS

SUPPIY VORAZE, Vo .o N
INPUE VOIAgE, Vin o 5.5V
Output Off-state Voltage, Vg

Series UHP-400. . ... ... .. ... ... ... ... ... .. D 40v

Series UHP-400- 1. . oo 70V

Series UHP-500 . . ... o 100V
Output On-State Sink Current, Loy ... oo o 500mA
Suppression Diode Off-State Voltage, V.«

Series UHP-A00. . .. o e aov

Series UHP-400-1. .. . o 70V

Series UHP-500. . .. ... 100V
Suppression Diode On-State Current, Lo, ... oooo i 500mA
Operating Free-Air Temperature Range, Ta . ....... oo i i —20°C to +85°C
Storage Temperature Range, Ts. ... ..o oo e e —65°C to +150°C

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Voltage (Vcc) 4.75 5.0 5.25 v
Operating Temperature Range 0 +25 +85° °C

Current into any output (ON state) 250 mA

Series UHP-14-pin plastic dual in-line; copper lead frame and epoxy encapsulation standard for high power handling

capability. *

Thermal Resistance:
JUNCHION 0 CASE, dje: -+ v+« e v v e et ee e ettt ettt e e e e e 40°C/W
JUNCHON 10 SHIL @M, Gig. .o o vv e 60°C/W

"d;iq of %();CC/W %grn;xits operation of four outputs continuously and simultaneously at 250mA with a junction temperature which will not exceed -+150°C ()
at a +85°C ambient.



SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS
ot ]

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven  Other
Characteristic Symbol Temp. Vee Input Input  OQutput | Min.  Typ. Max. Units | Notes

“1" Input Voltage Vin(1) MIN 2.0 )\
“0" Input Voltage Vin(0) MIN 0.8 \
“0” Input Current at all Inputs
except Strobe lin(0) MAX 0.4V 4.5V —055 —08 mA 2
“0"" Input Current at Strobe lin(0) MAX 0.4v 4.5V —1.1 —1.6 mA
“1" Input Current at all Inputs lin(1) MAX 2.4V % 40 uA 2
except Strobe MAX 5.5V ov 1 mA
“1"" Input Current at Strobe lin(1) MAX 2.4V oV 100 wA 2

MAX 5.5V oV 1 mA

SWITCHING CHARACTERISTICS at Vo= 5.0V, T, = 25°C

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time tpdo Vs = 40V, Ry = 2652 (6 Watts)
Series UHP-400 Vs = 70V, Ry = 4652 (10 Watts)
Series UHP-400-1 Vs = 100V, Ry = 6700 (15 Watts) 200 500 ns 3
Series UHP-500 CL=15pF
Turn-pff Delay Time tpd1 Vs = 40V, R, = 2650 (6 Watts)
Series UHP-400 Vs = 70V, Ry = 4650 (10 Watts)
Series UHP-400-1 Vs = 100V, R, = 6700 (15 Watts) 300 750 ns 3
Series UHP-500 CL=15pF
NOTES:
1. Typical values are at Vcc = 5.0V, Ta = 25°C.
2. Each input tested separately. .
3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal.
4. Capacitance values specified include probe and test fixture capacitance.
INPUT PULSE CHARACTERISTICS
Vin(Ol =0V ts = Tns tp = ].p.S
Vin(1) = 3.5V te = ldns PRR = 500kHz




SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS

Type UHP-400, UHP-400-1, and UHP-500
Quad 2-Input AND Power Drivers

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol | “Temp. Vee Input | Input | Output | Min. " Typ.~ Max. | Units Notes
“1"" Output Reverse Current
Type UHP-400 lott MIN 2.0v 20V | 4ov 50 wA
“1" Qutput Reverse Current :
Type UHP-400-1 lot MIN 2.0V 2.0V 7oV 50 uA
“1" Qutput Reverse Current
Type UHP-500 logt MIN 2.0V 2.0V 100v 50 .
“0" Qutput Voltage Von MIN 0.8V Vee 150mA ) 0.5 v
MIN 0.8V Vee 250mA ] 0.7 v
“1" Level Supply Current lecq) NOM MAX 5.0V 5.0V 4 6 mA 1,2
“0" Level Supply Current lecto) NOM MAX ov o 17.5 245 mA 1,2
NOTES:
1. Typical values are at Vec = 5.0V, Ta = 25°C.
2. Each gate.

3. Capacitance values specified include probe and test fixture'capé'citance‘

15pF i |
Np N ! = = =Vout(l)
(Note 3)
ouTPUT %50% 50% \
= = = = | T LOAD
CIRCUIT Vout (0)
______ J

oG, NO. A-7876D DWG. No. A-7628C



SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS

Type UHP-402, UHP-402-1, and UHP-502
Quad 2-Input OR Power Drivers

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
. Driven | Other .
Characteristic Symbol Temp. Vee Input | Input | Output | Min.  Typ.  Max. | Units Notes
“1" Output Reverse Current
Type UHP-402 lott MIN 2.0V o 40V 50 A
“1" Output Reverse Current
Type UHP-402-1 : lost MIN 2.0V ov 70v 50 pA
“1" Qutput Reverse Current .
Type UHP-502 lot T MIN 2.0V ov 100V 50 wA
“0” Output Voltage Von MIN 0.8V 0.8V 150mA 0.5 v
MIN 0.8V 0.8V 250mA 0.7 v
“1"" Level Supply Current leci) NOM MAX 5.0V 5.0V ) 41 63 mA 1,2
“0" Level Supply Current lceio) NOM MAX ov oV - 18 25 . mA 1,2
NOTES:
1. Typical values are at Vcc = 5.0V, Ta = 25°C.
2. Each gate.
3. Capacitance values specified include probe and test fixture capacitance.
ouT- ,
INPUT © Vee=5V. PUT - Vg - et _,' b tf
o 0 9 . - — === = == == Vi
_____ 1 ' :
i ).
1 R : y |
PULSE : : | — Vin(0)
GENERATOR ! | ! i |
: } todl —;-———-l ;‘———’f— tpd0
| (rlj:m ! ' | - = =Vourl)
1 11 4 L " L om0 i OUTPUT %50% 50% \ :
I circult Vout(0)

- DWG. No. A-7628C
WG, No. A-78774




_SERIES UHP-400, UHP-400-1 and UHP-500
POWER and-RELAY DRIVERS

Type UHP-403, UHP-403-1, and UHP-503 -

‘Quad OR Relay Drivers oYV r
3 12
| gy B
5 10
6 9
T o il I

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other |
Characteristic Symbol Temp. Vee Input Input | Output | Min.  Typ.  Max. | Units Notes

“1"" Output Reverse Current
Type UHP-403 logt MIN 2.0V oV 40v 100 uh
“1" Qutput Reverse Current
Type UHP-403-1 Lot MIN 2.0V o 70V 100 7]
“1"" Output Reverse Current
Type UHP-503 logi MIN 2.0V ov 100v 100 .
“0" Qutput Voltage Von MIN 0.8V 0.8V 150mA 0.5 v

MIN 0.8V 0.8V 250mA 0.7 v
Diode Leakage Current lix NOM NOM oV oV OPEN 200 uA 3
Diode Forward Voltage Drop Vb NOM NOM Vee Vee 1.5 1.75 \ 4
“1" Level Supply Current lcct) NOM MAX 5.0V 5.0V 4.1 6.3 mA 1,2
“0"" Level Supply Current lecio) NOM MAX ov oV 18 25 mA 1,2

NOTES:
1. Typical values are at Vec = 5.0V, Ta = 25°C.

2. Each gate.

3. Diode leakage current measured at Vg = Voft(min)-

4. Diode forward voltage drop measured at l¢ = 200mA.

5. Capacitance values specified include probe and test fixture capacitance.

v
INPUT CC'=5V  OPEN OQUTPUT Vs

Q
PULSE
GENERATOR

tpdl e o> fpd0

5 15pF | =~ Vout(h
(Note 5)1
= = = = = ] QUTPUT 50% 50%
= = = = = | =Loap '
IRCUI
LRI, Vout(0y

DW3. NO. A-9123A

OWG. No. A-7628C



SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS

Type UHP-406, UHP-406-1, and UHP-506
Quad AND Relay Drivers

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input | Output | Min.  Typ.  Max. | Units Notes
“1" Qutput Reverse Current
Type UHP-406 : loft - MIN 2.0V 2.0v 40v 100 uh
“1" Output Reverse Current
Type UHP-406-1 lot MIN 2.0V 2.0V 70V 100 uh
“1" Output Reverse Current :
Type UHP-506 lott MIN 2.0V 2.0V 100V 100 .
0" Output Voltage Von MIN 0.8v Vee 150mA 0.5 \%
MIN 0.8V Vee 250mA 0.7 v
Diode Leakage Current |74 NOM NOM oV oV OPEN 200 A 3
Diode Forward Voltage Drop Vb NOM NOM Vee Vee 1.5 1.75 \ 4
1" Level Supply Current lecn) NOM MAX 5.0V 5.0V 4 6 mA 1,2
“0" Level Supply Current lccio) NOM MAX ov ov 175 245 mA 1,2
NOTES:
1. Typical values are at Vcc = 5.0, Ta = 25°C.
2. Each gate.

3. Diode leakage current measured at Vg = Voff(min)-
4. Diode forward voltage drop measured at.I¢ = 200mA.
5. Capacitance values specified include probe and test fixture capacitance.

15pF
(Note 5)

I | ™~ == Vout(l)
= - = T = LOAD | ouTPUT 50% 50%
CRCUIT I
(IS J Vout(0)

DWG. #0. A-7578A

|
—*— tpd0
1

OWG. No. A-7628C




SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS

Type UHP-407, UHP-407-1, and UHP-507 = =

Quad NAND Relay Drivers 2 i3
3 12
»l
a —wr T 11
5 10
6 9
oL P —4= s

o¥G. NO. A.7973

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

- Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input Output | Min. Typ. Max. | Units Notes
“1"" Qutput Reverse Current
Type UHP-407 loff ; MIN 0.8v Vee 40v 100 .
“1" Output Reverse Current; )
Type UHP-407-1 loti MIN 0.8v Vee 70V 100 _uA
“1"" OQutput Reverse Current
Type UHP-507 loft MIN 0.8V Vee 100V 100 uA
“0" Output Voltage Von MIN 2.0V 2.0V 150mA 0.5 v
MIN 2.0V 2.0V 250mA 0.7 \
Diode Leakage Current Ik NOM NOM Vee Vee OPEN 200 A 4
Diode Forward Voltage Drop Vp NOM NOM [ ov 1.5 1.75 v 5
“1" Level Supply Current Iceln) NOM MAX ov o . 6 15 mA 1,2
“0"" Level Supply Current lecio) NOM MAX 5V 5V 20 26.5 mA |- 1,2
NOTES:
1. Typical values are at Vcc = 5.0V, Ta = 25°C.
2. Each gate.

3. Capacitance values specified include probe and test fixture capacitance.
4. Diode leakage current measured at VR = Voff{min)-
5. Diode forward voltage drop measured at Iy = 200mA.

QuT-

INPUT 2.4V VCC=5V appny puT— VS
rz-"=71 Vin(1)
i ORL 1
! 1
! |
' : Vin(0)
! [
P oiser ! v,
! P | out(1)
1 (Note3)
= = L [ ! ouTPUT

= 5 = | = LOAD i

1 CIRCUIT Jl ——————— Vout(0)

DWG. NO. A-7900A
OWG. NO. A-7899A

3—10



SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS

Type UHP-408, UHP-408-1, and UHP- 508
Quad 2-Input NAND Power Drlvers

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | - Other :
Characteristic Symbol Temp. Vee Input Input | Output | Min.  Typ.  Max. | Units Notes
“1" Output Reverse Current
Type UHP-408 lot MIN 0.8V Vee 40v 50 uA
“1"" Output Reverse Current :
Type UHP-408-1 logt MIN - 0.8V Vee v 50 uh
“1" Output Reverse Current
Type UHP-508 lotf MIN 0.8V Vee 100V 50 pA
“0" Qutput Voltage Von MIN 2.0V 2.0V 150mA 0.5 v
‘ MIN 2.0 2.0V 250mA 0.7 v
“1" Level Supply Current lecp) ‘NOM MAX oV oV 6 75 mA 1,2
“0" Level Supply Current lecio) NOM MAX 5.0v 5.0V 20 26.5 mA 1,2
NOTES:
1. Typical values are at Vcc = 5.0V, TA = 25°C.
2. Each gate.

3. -Capacitance values specified include probe and test fixture capacitance.
4. Diode leakage current measured at VR = Voff(min)-
5. Diode forward voltage drop measured at I¢ = 200mA.

ouT-
INPUT 2.4V V=5V PUT V5

05 SR Vin(1)
1SR )
1 1
1 I
: I Vin(0)
! 1
P! v,
| P | out(1)
1] Nored)
: : OuTPUT

= = = = | T LOAD i
1 creurr out(0)
.

DWG No. A-!)saﬁ DWG. KO. A-7900A

3—11




SERIES UHP-400, UHP-400-1 and UHP-500
“POWER and RELAY DRIVERS

Type UHP-432, UHP-432-1, and UHP-532
Quad 2-Input NOR Power Drivers

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. Vee ‘Input | Input | Output | Min. ~ Typ.  Max.. | Units Notes
“1" Output Reverse Current
Type UHP-432 loff MIN 0.8V 0.8V 4v 50 uA
“1" Qutput Reverse Current
Type UHP-432-1 loff MIN 0.8V 0.8V 70V 50 uA
“1" Output Reverse Current
Type UHP-532 loft MIN 0.8V 0.8V 100v 50 uA
0" Output Voltage Von MIN 2.0V o T50mA 0.5 V
MIN 2.0V o 250mA 0.7 v
0" Level Supply Current leclo) NOM MAX 5.0V 5.0V 20 25 mA 1,2
“1"" Level Supply Current leeq) NOM MAX ov ov 6 15 mA 1,2
NOTES:
1. Typical values are at Vec = 5.0V, Ta = 25°C.
2. Each gate.
3. Diode leakage current measured at V = Voft(min)-
4. Diode forward voltage drop measured at ls = 200mA.
5. Capacitance values specified include probe and test fixture capacitance.
ouTt-
INPUT  Vees5V PUT Vg
0 o o o D
ry=-=--7 te —leed feet—tf
12w | B e < i Vin(1)
! L \ INPUT | '
5 £,
GENERATOR ! : 10% . to —=i Vin(0)
L ser : e — ll"""“"""pdl
! T i ' Vaut()
I [ (Note5) , | out
= =T = 1L om0 ! outpuT 0% %
1
L-f ‘_RC_U E .1' ——————— Vout(0)

D¥G. 0. A-7902A

OWG. NO. A-7300A

3—12




SERIES UHP-400, UHP-400-1 and UHP-500
POWER and RELAY DRIVERS
L

Type UHP-433, UHP-433-1, and UHP-533 — L
Quad NOR Relay Drivers 2 5

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
’ Driven | Other
Characteristic Symbol Temp. Vee Input Input | Output | Min.  Typ.  Max. | Units Notes
“1" Qutput Reverse Current
Type UHP-433 ot MIN 0.8V 0.8V 40v 100 uA
“1" Output Reverse Current
Type UHP-433-1 lot MIN 0.8V 0.8V 70V 100 uA
“1"" Qutput Reverse Current
Type UHP-533 lot MIN 0.8V 0.8V 100V 100 A
“0" Qutput Voltage Von MIN 2.0V oV 150mA 0.5 \
MIN 2.0V oV 250mA 0.7 v
Diode Leakage Current Ik NOM NOM Vee Vee OPEN 200 A 3
Diode Forward Voltage Drop Vp NOM NOM o ov 15 1.75 \ 4
“1" Level Supply Current lecn) NOM MAX o ov 6 15 mA 1,2
‘0" Level Supply Current Keeio) NOM MAX 5V 5V 20 25 mA 1,2
NOTES:
1. Typical values are at Vcc = 5.0, Ta = 25°C.
2. Each gate.

3. Diode leakage current measured at Vg = Votf(min)-
4. Diode forward voltage drop measured at I¢ = 200mA.
5. Capacitance values specified include probe and test fixture capacitance.

= Vin(1)

Vin(0)

Vout( 1)

OuUTPUT

——————— Vout(0)
DWG. NO. A-7900A

OKG. NO. A-5135A

3—13




SERIES ULN-2000A . ;

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULN-2000A

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON TRANSISTOR ARRAYS

THESE high-voltage, high-current Darlington ar-

rays are comprised of seven silicon NPN Darling-
ton pairs on a common monolithic substrate. All
units feature open collector outputs and integral
diodes for inductive load transient suppression. Peak
inrush currents to 600 mA (Series ULN-2000A and
ULN-2020A) or 750 mA (Series ULN-2010A) are
permissable, making them ideal for driving tungsten
filament lamp loads.

The Series ULN-2001A devices are general purpose
arrays which may be used with standard bipolar digital
logic using external current limiting, or with most
PMOS or CMOS directly. All are pinned with out-
puts opposite inputs to facilitate ease of circuit board
layout and are priced to compete directly with discrete
transistor alternatives.

The Series ULN-2002A ‘was specifically designed for
use with 14 to 25 V PMOS devices. Each input has a
Zener diode and resistor -in series to limit the input
current to a safe value in that application. The Zener
diode also means excellent noise immunity for these
devices.

The Series ULN-2003A has a 2.7 k@ series base re-
sistor to each Darlington pair, and thus allows opera-
tion directly with TTL or CMOS operating at a sup-
ply voltage of 5 V. These devices will handle nu-
merous interface needs — particularly those beyond the
capabilities of standard logic buffers.

The Series ULN-2004A features a 10.5k@ series
input resistor to permit their operation directly from
CMOS or PMOS outputs utilizing supply voltages of
6 to 15 V. The required input current is below that of
the Series ULN-2003A while-the required input volt-
age is less than that required by the Series ULN-2002A.

The Series ULN-2005A is especially designed for
use with standard and Schottky TTL where higher
output currents are required and loading of the logic
output is not a concern. These devices will sink a
minimum of 350 mA when driven from a “totem

D¥G. NO. A-9594

pole” logic output. Typical voltage and current
levels for both the Series ULN-2003A and ULN-
2005A are shown in the graphs.

The Series ULN-2000A is the original high-voltage,
high-current Darlington array. The output transistors
are capable of sinking 500 ‘mA and will sustain at
least 50 V in the OFF state. Outputs may be paral-
leled for higher load current capability. The Series
ULN-2010A devices are similar except that they will
sink 600 mA. The Series ULN-2020A will sustain
95 V in the OFF state.

All Series ULN-2000A Darlington arrays are fur-
nished in a 16-pin dual in-line plastic package.

Device Type Number Designation

Veemax) = 50V 50V 95V
CIMAX) = 500 mA 600 mA 500 mA

Type Number

Ceneeal PP | uLN-2001A | ULN-2011A | ULN-2021

14-25V

bios | ULN-2002 | ULN-2012A | UCN-20228
TTLchos | ULN-2003 | ULN-2013A | ULN-2023A
5 15V

CMOS, PMOS | ULN-2004A | ULN-2014A | ULN-2024A

High OUtPUt |y n-2005 | ULN-20158 | ULN-2025




- SERIES- ULN-2000A
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
e ———

ABSOLUTE MAXIMUM RATINGS at 25°C Free-Air Temperature
for any one Darlington pair (unless otherwise noted)

Output Voltage, V¢ (Series ULN-2000, 2010A) ... ...... AR R S DT 50V
(Series ULN-20208) . . . ..ot e e s 95V

Input Voltage, Vi (Series ULN-2002, 2003, 20048) . .. ..ttt e 30V
(Series ULN-2005A) . .. ..............0.uus SRR TR A A 15V

Continuous Collector Current, I; (Series ULN-2000, 20208) ................. PR K 500 mA
: (Series ULN-2010A) ......... ..o iinn, TN 600 mA
Continuous Input Current, Ly . .. ..o oo 25 mA
Power Dissipation, P, (one Darlington pair) .. ....... ... 0 . e 10w
(total package) .............. S 2.0 w*

Operating Ambient Temperature Range, Tp . . ..o e e —20°C to +85°C
Storage Temperature Range, Ts .. .. .. ..ot —55°C to +150°C

*Derate at the rate of 16.67 mW/°C above 25°C.
Under normal operating conditions, these devices will sustain 350 mA per output with Vegsar = 1.6 V at 70°C with a pulse width of 20 ms and a duty cycle of 34%.

PARTIAL SCHEMATICS

DWG. No. A-9650 DWG. No. A-9651
,DN. NO. A-9535 * B
Series ULN-2001A Series ULN-2002A Series ULN-2003A
(each driver) : (each driver) (each driver)

— o COM

10. 5K 40

6. NO. A-10.228

OWG. %0. A-98984A

Series ULN-2004A Series ULN-2005A
(each driver) (each driver)
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SERIES ULN-2000A

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULN-2000A

ELECTRICAL CHARACTERISTICS at 25°C (unless otherwise noted)

Forward Voltage

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max.| Units
Output Leakage Current |  lcex 1A All Vee = 50V, Ta = 25°C —  — B0 | uA
Vee =50V, To = 70°C - — 100 | wA
1B | ULN-2002A | Vee = 50V, TA = 70°C, V=60V ] — — 500 | wA
ULN-2004A | Vee = 50V, To = 70°C, Vi = LOV | — — 500 | wA
Collector-Emitter Verisan 2 lc = 100 mA, lg = 250 uA - 09 11 |V
Saturation Voltage All lc = 200 mA, lp = 350 A — L1 13 ]|V
le = 350 mA, lg = 500 A - 13 16 |V
Input Current Iinion) 3 ULN-2002A | Vi =17V — 08 125 | mA
ULN-2003A | Vin = 3.85V — 093 135 ]| mA
ULN-2004A | Viw = 5.0V — 035 05 | mA
Vin =12V — 10 145 | mA
ULN-2005A | Vin = 3.0V ] — 15 24 | mA
linorr) 4 All le = 500 kA, To = 70°C 5 65 — uA
Input Voltage Vinion) 5 ULN-2002A | Ve = 2.0V, I = 300 mA - — 13 v
Vee = 20V, Ic = 200 mA - — 241V
ULN-2003A | Vee = 2.0V, Ic = 250 mA - = 21 |V
Vee = 20V, I = 300 mA - - 30 ]V
Vee = 20V, I = 125mA — — 50 v
ULN-2004A | Vee = 20V, Ic = 200 mA - — 60 |V
Vee =20V, lc = 275 mA - = 10 |V
Vee = 20V, Ic = 350 mA - — 80 |V
ULN-2005A | Ve = 2.0V, Ic = 350 mA - — 24 |V
D-C Forward Current hee 2 ULN-2001A | Vee = 2.0V, Ic = 350 mA 1000 — —
Transfer Ratio
Input Capacitance Cin - All — 15 2 pF
Turn-On Delay toin - All 0.5 E;, t0 0.5 Eoy — 025 10 us
Turn-Off Delay tomt - All 0.5 E;, t0 0.5 Egyy — 025 1.0 us
Clamp Diode Ir 6 All Ve =50V, Tx = 25°C — — 50 | uA
Leakage Current Ve =50V, T, = 70°C —  — 100 | xA
Clamp Diode Ve 7 All lr = 350 mA - L7 20 |V




SERIES ULN-2000A

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULN-2010A

ELECTRICAL CHARACTERISTICS at 25°C (unless otherwise noted)

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max.| Units
Output Leakage Current | lcex 1A All Vee = 50V, To = 25°C - - 5 | kA
Vee =50V, T, = 70°C —  — 100 | wA
1B | ULN-2012A | Vg =50V, To = 70°C, V=60V | — — 500 | wA
ULN-2014A | Ve =50V, To=70°C, V=10V | — — 500 | wA
Collector-Emitter Versan 2 All lc = 200mA, Iz = 350 uA — Ll 13 v
Saturation Voltage lc = 350mA, Iz = 500 A — 13 16 |V
lc = 500 mA, lg = 600 uA — L7 19 |V
Input Current Iinion 3 ULN-2012A | V=17V — 082 125 mA
ULN-2013A | Viy = 3.85V — 093 135 | mA
ULN-2014A | Viw = 5.0V — 03 05 | mA
Vi =12V — 10 145 | mA
ULN-2015A | Vi = 3.0V — 15 24 | mA
||N(opp) 4 A” IC = 500 ,uA, 'TA = 7000 50 65 - /.LA
Input Voltage Vinion) 5 ULN-2012A | Ve = 2.0V, Ic = 500 mA — =~ 171V
ULN-2013A | Ve = 20V, Ic = 250 mA - = 271 1V
Vee = 2.0V, Ic = 300 mA — = 30 |V
Vee = 20V, Ic = 500 mA - — 351V
ULN-2014A | Vee = 2.0V, Ic = 275mA - — J0 ]V
Vee = 2.0V, Ic = 350mA - — 80 |V
Vee = 20V, Ic = 500 mA - — 95 |V
ULN-2015A | Ve = 2.0V, Ic = 500 mA - — 26 |V
D-C Forward Current hee 2 ULN-2011A | Vee =20V, Ic = 350 mA 1000 — —
Transfer Ratio Vee = 20V, e = 500 mA 900 — —
Input Capacitance Cin - All — 15 25 pF
Turn-On Delay to - All 0.5 E;, 0 0.5 Eqiy — 025 10 [ ws
Turn-Off Delay tont - All 0.5E,1005E., — 025 10 | pws
Clamp Diode Ir 6 All Ve=50V, T, =25°C - = 50 |uA
Leakage Current 4 Vi = 50V, T, = 70°C — — 100 |[uA
Clamp Diode Ve 7 All e =350 mA — 1.7 20 v
Forward Voltage ' Iz = 500 mA — 21 25 |V
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‘SERIES ULN-2000A

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

S

SERIES ULN-2020A

ELECTRICAL CHARACTERISTICS at 25°C (unless otherwise noted)

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max.| Units
Output Leakage Current | lcex 1A All Vee = 95V, Ta = 25°C - - 50 | wA
Vee = 95V, T = 70°C —  — 100 | uA
1B | ULN-2022A | Vee = 95V, TAo=T70°C, V=60V | — — 500 | wA
ULN-2024A"] Vg = 95V, To = 70°C, Vi = 1OV | — — 500 | uA
Collector-Emitter Vegsan | 2 All lc = 100 mA, Iy = 250 uA - 09 11 |V
Saturation Voltage lc = 200 mA, Iz = 350 uA — 11 13 |V
. lc = 350 mA, lg = 500 A — 13 16 |V
Input Current linion) 3 ULN-2022A | Vi = 17V — 082 125 mA
ULN-2023A | Vin = 3.85V — 093 135 | mA
ULN-2024A | Vi = 5.0V — 035 05 | mA
Vi = 12V — 10 145 | mA
ULN-2025A | Viw = 3.0V — 15 24 | mA
Tnior | 4 A Tc = 500 zA, TA = 70°C 50 66— | #A
Input Voltage Vinion) 5 | ULN-2022A | Vee = 2.0V, Ic = 300mA - — - 13 v
ULN-2023A | Vee = 2.0V, Ic = 200 mA - = 241V
Vee = 20V, Ic = 250 mA - = 27 |V
Vee =20V, Ic = 300 mA - = 30 ]V
ULN-2024A | Vee = 2.0V, Ic = 125mA — — 50 v
Vee = 2.0V, Ic = 200 mA — — 60 |V
Vee =20V, Ic = 275mA - = 10 |V
Vee= 2.0V, Ic = 350 mA - - 80 |V
} ULN-2025A | Ve = 2.0V, Ic = 350 mA - — 24 |V
D-C Forward Current hee 2 ULN-2021A | Ve = 2.0V, Ic = 350.mA 1000 — —
Transfer Ratio
Input Capacitance Ci - All — 15 25 pF
Turn-On Delay ton - All 0.5 E;, 10 0.5 Equ — 025 10 |us
Turn-0ff Delay [ - All 0.5E,t00.5 Eoyy — 025 10 |ws
Clamp Diode Ig 6 All Ve =95V, Tx = 25°C — — 50 | A
Leakage Current Ve =95V, Ty = 70°C — — 100 {uA
Clamp Diode Ve 7 All lg = 350 mA — L7 20 }Vv
Forward Voltage ) i
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‘SERIES ULN-2000A
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

TEST FIGURES
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_SERIES UIN-2000A
"HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
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SERIES: ULN-2000A

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
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 SERIES ULN-2000A

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

L

TYPICAL APPLICATIONS

PMOS
OUTPUT

DWG. No. A-9652

PMOS TO LOAD

ULN-2004A

*Vpp

+V

DWG. NO. A-9654A

CMOS = =
OUTPUT

BUFFER FOR HIGHER CURRENT LOADS

ULN-2003/05A +

+Vee

DWG. NO. A-9653A I_LTAEg?
mo .
OUTPUT
TTL TO LOAD
ULN-2003A
+Vee

DWG. NO. A-10,175

T
OUTPUT

USE OF PULL-UP RESISTORS
TO INCREASE DRIVE CURRENT
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SERIES ULN-2000A
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

TYPICAL PRINTER INTERFACE
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3—23




ULN-2061M through ULN-2077B
1.5 A DARLINGTON SWITCHES

ULN-2061M through ULN-2077B
1.5 A DARLINGTON SWITCHES

FEATURES

oTTL, DTL, PMOS, CMOS Compatible Inputs
eTransient Protected Outputs

DNG. MO, 4-10.2304

ULN-2061TM  ULN-2062M

eHandle Loads to 480 Watts "3 o -
oPlastic Dual In-Line Packages cLz ! 15 ] NC
With Heat Sink Contact Tabs (Quad Arrays) s 3 14] s
GND [3 13| GND
IGH-VOLTAGE, HIGH-CURRENT Darlington Arrays ULN-2061IM |, 12| oo
through ULN-2077B are designed to interface low-level logic to a variety
of peripheral loads such as relays, solenoids, d-c and stepper motors, *Le I
multiplexed LED and incandescent displays, heaters, and similar loads to c@ 3 10] NC
480 watts (1.5 A per output, 80 V, 26% duty cycle). e
The devices are specified with-a minimum output breakdown of 50 volts . 0. b s7eEn
and Vcgsus) minimum of 35 volts measured at 100 mA, or, a minimum ULN-2064B  ULN-2066B
output breakdown of 80 volts, Vcgsys) minimum of 50 volts; and an out- ULN-2065B  ULN-20678

put current specification of 1.5 A (saturated).

Dual driver Type ULN-2061M and ULN-2062M arrays are used for
common-emitter (externally connected), or emitter-follower applications.
Both devices are supplied in miniature 8-pin dual in-line plastic packages.

Quad driver Types ULN-2064B, ULN-2065B, ULN-2068B and ULN-
2069B are intended for use with TTL, low-speed TTL, and 5V MOS logic.
The ULN-2065B and ULN-2069B are selected for the 80 V minimum output
breakdown specification. The ULN-2068B and ULN-2069B incorporate
predriver stages and are most suitable for applications requiring high gain
(low input current loading).

Types ULN-2066B, ULN-2067B, ULN-2070B and ULN-2071B are porE—
similar to the preceding quad drivers except that they are designed for use ULN-2068B  ULN-20708
with PMOS and 12 V CMOS logic. The ULN-2070B and ULN-2071B both ULN-20698  ULN-20718
use a predriver stage and are best suited for use where current is restricted
by MOS output ratings.

Isolated Darlington arrays Types ULN-2074B through ULN-2077B are
identical to Types ULN-2064B through ULN-2067B except for the isolated
Darlington pin-out and the deletion of suppression diodes. These switches
are for emitter-follower or similar isolated Darlington applications.

All of the quad Darlington arrays (suffix ‘‘B”’ devices) are supplied in a
16-pin plastic dual in-line package with heat-sink contact tabs. A copper-
alloy lead frame provides maximum power dissipation using standard
cooling methods. This lead configuration facilitates easy attachment of ex-
ternal heat sinks for increased power dissipation with standard IC sockets . w0, 5766

and printed wiring boards. ULN-2074B  ULN-2076B
ULN-20758 ULN-2077B
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ULN-2061M through ULN-2077B
1.5 A DARLINGTON SWITCHES

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature
for any one driver
(unless otherwise noted)

Output Voltage, Veex .. ..................... see below
Output Sustaining Voltage, Vcsusy. .. ... ... .. see below .
Output Current, lgyr (note 1) . .................. 1.75A ‘;:
Input Voltage, Viy(note 2). . ................. see below z
Input Current, Ig(note 3) . ..................... 25 mA e
Supply Voltage, Vs (ULN-2068/698) .. .......... ... 10V
(ULN-2070/71B) .. ............. 20V e
Total Package Power Dissipation .. .. .......... See Graph &
Operating Ambient Temperature Range —20°C to +85°C F]
Storage Temperature Range, Tg .. ... .. —55°C to +150°C § \
K . \‘ ‘{E\“ ‘\‘
R G \\\\ ‘\
80°C/W 12.5 mW/°C N\ N
45°C/W 22.2 mW/°C t AR
37.5°C/W 26.7 m/°C SRR
27.5°C/W 36.4 mW/°C \\ \\:\L
Sod S,
s‘~::\‘
\5
i 50 100 150
AMBIENT TEMPERATURE IN °C M. M. A-10, 362
Type Number Veexmax) VeEsusKmIn Vinmax) Application
ULN-2061M 50V 3BV 0V TTL, DTL, Schottky TTL,
ULN-2062M 80V 50V 60 vV and 5 V CMOS
ULN-2064B 50V /v 15V TTL, DTL, Schottky TTL
ULN-20658 80V 50 V 15V and 5 V CMOS
ULN-20668B 50 v Hv 0V 6 to 15 V CMOS
ULN-20678 80V 50 V 0V and PMOS
ULN-20688B 50V 3BV 15V TTL, DTL, Schottky TTL,
ULN-2069B 80V 50 V 15V and 5 V CMOS
ULN-207CB 50 35V 30V 6 to 15 V CMOS
ULN-2071B 80V 50V 0V and PMOS
ULN-2074B 50V 3BV v General Purpose
ULN-20758 80V 50 V 60 V
ULN-2076B 50V 35V oV 6 to 15 V CMOS
ULN-20778B 80V 50V 60 V and PMOS
NOTES:

1. Input voltage is with reference to the substrate (no connection to any other pins) for tire ULN-2061/62M and ULN-2074/75/76/778; reference is ground for all other types.

2. Input current may be limited by maximum allowable input voltage.
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ULN-2061M through ULN-20778B
1.5 A DARLINGTON SWITCHES

PARTIAL SCHEMATIC

ULN-2061M and ULN-2062M

K11 8 | sus
] [ SUB
B T - cl2 71]1C¢C
't 813 6|8
m pA E L4 5|E
OW3. NO. A-10,3524 oW, 0 o, 230n
ELECTRICAL CHARACTERISTICS at 25°C (unless otherwise noted)
Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. Max. | Units
Output Leakage Current loex 1 "ULN-2061M Ve =50V — 100 WA
Vog =50V, Ty = 70°C — 500 pA
ULN-2062M Voe =80V — 100 uA
Voe =80V, Ty = 70°C — 500 uA
Output Sustaining Voltage Veesus) 2 ULN-2061M lg =100 mA, Viy = 0.4 V 35 — N
: - ULN-2062M Ic =100 mA, Viy =04 V 50 - v
Collector-Emitter VCE(SAT) 3 Both lo = 500 mA, lg = 625 pA - 1.1 v
Saturation Voltage Ic =750 mA, lg = 935 pA — 1.2 ]
lc=10A Ig=125mA — 1.3 v
lg = 1.25 A* 1g = 2.0 mA — 1.4 v
ULN-2062M Ig=15A* 13 2.25 mA - 1.5 v
Input Current linony L) Both | V=24V 1.4 4.3 mA
Vyn=375V 3.3 9.6 mA
Input Voltage Vinon) 5 Both Ve =20V, lc=10A — 2.0 v
V=20V, Ig=15A - 2.5 v
Turn-On Delay [ - Both [ 0.5 Ej to 0.5 gyt - 1.0 us
Turn-Off Delay teuL - Both 0.5 Ejp to 0.5 Egyt - 1.5 us
Clamp Diode Ir 6 ULN-2061M Vg=50V — 50 WA
Leakage Current VR =50V, Ty = 70°C — 100 uA
UIN2062M | Vg =30V % | A
: VR =80V, Ty = 70°C - 100 wA
Clamp Diode Ve 7 Both le=10A — 1.75 v
Forward Voltage lf=15A - 2.0 v

*Pulse-Test
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ULN-2061M through ULN-2077B
1.5 A DARLINGTON SWITCHES

ULN-2064B through ULN-2067B

PARTIAL SCHEMATIC

DWG. NO. A-10,353

ULN-20658

ULN-ZOGGB} Ry = 3kQ
ULN-2067B

ULN-ZOGW} Ry =350 Q

(SIMILAR TO ULN-2074B through ULN-2077B)

ELECTRICAL CHARACTERISTICS at 25°C (unless otherwise noted)

: Test Applicable : Limits
Characteristic © Symbol Fig. _ Devices Test Conditions Min. Max. | Units
Output Leakage Current leex . 1 ULN-2064/66B | Vgg = 50 V g — 100 uA
N W - Vee =50 V, Ty = 70°C — 500 uA
ULN-2065/67B | Ve =80V — 100 uA
: B Ve =80V, Ty = 70°C - 500 uA
Output Sustaining Voltage Veg(sus) 2 ULN-2064/66B | Ic =100 mA, Vjy =04 V 35 - v
‘ ‘ ULN-2065/67B | I =100 mA, Viy =04 V 50 — v
Collector-Emitter Veesn | 3 BT Ic = 500 mA, Iy = 625 A - 11 v
Saturation Voltage . Ic = 750 mA, I = 935 LA — 1.2 v
' ' ' lc=10Alg=125mA - 1.3 v
lc=125Alg=20mA - 14 v
, , ULN-2065/67B | Ic=15A, Ig = 2.25 mA - 15 v
Input Current oy | 4 ULN-2064/658 | Viy = 24 V 14 43 | mA
' V=375V 3.3 9.6 mA
ULN-2066/67B | Viy =5.0V 0.6 1.8 mA
i 3 V=12V 1.7 5.2 mA
Input Voltage: : Vinow 5 ULN-2064/65B | Vg =20V, lc=1.0A — 2.0 v
: '  Veg=20V,lc=15A — 2.5 v
' - ULN-2066/67B | Vee =20V, lc=1.0A — 6.5 v
, Vee=20V,Ic=15A - 10 v
Turn-On Delay tpen - Al 0.5 Ej to 0.5 Egyt - 1.0 us
[~ Turn-Off Delay toiL - Al 0.5 Ejp t0 0.5 Egye - - - 1.5 s
Clamp Diode ; Ip 6 ULN-2064/66B | Vg =50V - 50 uA
Leakage Current - ' Vg =50V, Ty = 70°C — 100 uA
o ' ULN-2065/67B | Vg =80 V - 50 uA
Vp=280V, Ty =70°C - 100 uA
Clamp Diode Vi 7 Al p=10A - 1.75 v
Forward. Voltage 1 lf=15A - 2.0 )
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ULN-2061M through ULN-20778
1.5 A DARLINGTON SWITCHES

ULN-2068B through ULN-2071B

PARTIAL SCHEMATIC

Foooiem

ULN-20688
ULN-20698
ULN-20708
ULN-2071B

Vs

3K

DWG.NO. A-10,3548

} Rin = 2.5k, Rg = 900 @

} Riy = 11.6k2, Ry = 3.4k

ELECTRICAL CHARACTER|STICS at 25°C (unless otherwise noted)
Vs = 5.0V (ULN-2068/69B) OR Vg = 12V (ULN-2070/71B)

. NO.-A<10,310

Test Applicable Limits

Characteristic Symbol Fig. Devices Test Conditions Min Max. | Units
Output Leakage Current loex 1 ULN-2068/708 Vg =50V ’ — 100 WA
Veg = 50 V, Ta = 70°C — 500 uA

ULN-2069/71B | Ve =80V — 100 uA

. Vog = 80V, Ty = 70°C - 500 WA

Output Sustaining Voltage Vee(sus) 2 ULN-2068/70B | lc =100 mA, Viy =04V 35 - v

ULN-2069/71B Ig =100 mA, Viy = 0.4V 50 - v

Collector-Emitter VCE(SAT) 2 ULN-2068/698 |c =500 mA, Viy = 275V — 1.1 v

Saturation Voltage lg=750 mA Viy =275V — 1.2 v

lg=10A V=275V — 1.3 v

lc=125A Viy=275V — 1.4 v

ULN-2069B Ilg= 154 Viy=275V — 1517 V

ULN-2070/71B Ic =500 mA, Vjy =50V — 1.1 v

lc =750 mA, Viy =50 V — 1.2 v

lc=10A V=50V — 1.3 v

lc=125A Vy=50V — 1.4 v

ULN-2071B lc=15A V=50V — 1.5 v

Input Current '|N(0N) 4 ULN-ZOGB/GQB iy =275V — 550 uA
Vin=2375V — 1000 | pA

ULN-2070/71B | Viy=5.0V — 400 pA

ViN=12V — 1250 | pA

Input Voltage Vinon) 5 ULN-2068/69B | Vg =20V, lc=15A — 2.15 v

ULN-2070/71B Vop=20V,lc=15A - 5.0 ]

Supply Current Is 8 ULN-2068/69B Ig =500 mA, Viy =275V — 6.0 mA
ULN-2070/71B Ic =500 mA, Vjy =50V — 45 mA

Turn-On Delay tein - All 0.5 Ejy to 0.5 Egyt - 1.0 us
Turn-0ff Delay teuL - All 0.5 Eip to 0.5 Egyt I =1.25A] — 1.5 us
Clamp Diode IR 6 ULN-2068/70B | Vg =50 V — 50 LA
Leakage Current Vg =50V, Ta = 70°C — 100 uA

ULN-2069/71B | Vg =80V - 5 | pA

VR =80V, Ty = 70°C - 100 | pA

Clamp Diode Ve 7 All lk=10A — 1.75 v

Forward Voltage lf=15A - 2.0 v
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ULN-2061M through ULN-2077B
1.5 A DARLINGTON SWITCHES

ULN-2074B through ULN-2077B
PARTIAL SCHEMATIC

Rin

x
4

3K

©v

U

=1

DWG. NO. A-10,355

ULN-20748 } Riy = 3509
ULN-20758

ULN-20768 Ry = 3kQ
ULN-20778B

(SIMILAR TO ULN-2064B through ULN-2067B)

OWG. NO. A-9766A

ELECTRICAL CHARACTERISTICS at 25°C (unless otherwise noted)

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. Max. | Units
Output Leakage Current lgex 1 ULN-2074/76B | Vgg =50 V — 100 pA
Vog =50 V, Ty = 70°C — 500 A
ULN-2075/77B | Ve =80V — 100 uA
Voe =80V, Ty =70°C - 500 pA
Output Sustaining Voltage Vee(sus) 2 ULN-2074/76B | Ic = 100 mA, Viy =04V 35 — v
ULN-2075/77B | I =100 mA, Viy =04V 50 - v
Collector-Emitter VCE(SAT) 3 Al Ig = 500 mA, Ig = 625 pA — 1.1 v
Saturation Voltage Ic =750 mA, Ig = 935 A - 1.2 v
lc=10A lg=125mA — 1.3 v
lc=125A Ig =20 mA — 14 v
ULN-2075/77B | I = 1.5A, Ig = 2.25 mA — 1.5 v
Input Current linon) 4 ULN-2074/75B | Viy =24V 14 43 mA
Vn=375V - 3.3 9.6 mA
ULN-2076/77B | Viy=5.0V 0.6 1.8 mA
Vy =12V 1.7 5.2 mA
Input Voltage Vinon 5 ULN-2074/75B | Veg =20V, Ic=10A — 2.0 v
Ve =20V, Ic=15A — 2.5 v
ULN-2076/77B | Vee =20V, Ic=10A — 6.5 v
Voe=20V, lc=15A - 10 v
Turn-On Delay teL - All 0.5 Ejp t0 0.5 Egyt — 1.0 us
Turn-Off Delay true - All 0.5 Ejy to 0.5 Eqyt - 1.5 us
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ULN-2061M through ULN-2077B
1.5 A DARLINGTON SWITCHES

TEST FIGURES

OPEN OPEN

OWG. NO. A-10,349

Figure 3

Figure 1

OPEN

OPEN
Q

Ic OPEN ,
MIN Vee l OWG. NO. A-9735A
OWG..

"

OWG. NO. A-9732

NO. A-9734A
Figure 4 Figure 6
Figure §

L ¥

L oo

OPEN : .
DWG. NO. A-9736
Figure7
OWG. NO. A-10,351

Figure 8
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ULN-2061M through ULN-2077B
1.5 A DARLINGTON SWITCHES

INPUT CURRENT AS A FUNCTION OF INPUT VOLTAGE

AT 25°C
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ULN-2061M through ULN-2077B
1.5 A DARLINGTON SWITCHES

ALLOWABLE PEAK COLLECTOR CURRENT
IN AMPERES AT 70°C

ALLCWABLE PEAK COLLECTCR CURRENT
IN AMPERES AT 50°C

PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE
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ULN-2061M through ULN-20778B

1.5 A DARLING

TON SWITCHES

ALLOWABLE PEAK COLIaECTOR CURRENT-
IN AMPERES AT 70°C

0.5

TYPICAL APPLICATION

BIDIRECTIONAL MOTOR CONTROL

(The Series ULN-2000A, Series UDN-2980A, and the other devices in this
series are recommended for use with multiple-winding stepping motors)
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333
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ULN-2061M through ULN-2077B
1.5 A DARLINGTON SWITCHES

TYPICAL APPLICATIONS

Vee Vee Vee Vee
? ? o
ULN-2074/768
1 16
2 15
3 14
4 13
5 SUB 12
= [5 ] =
7 10
9

M A S| A

DWG. NO. B-1364

COMMON-ANODE LED DRIVERS
(The Series UDN-2980A devices can also be used in similar applications for currents to 500 mA)

Y 4
¥ H| ¥ 4 #A HA HA W v ] W #A 4R #A A A
Yy y Y
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1 T 8 4 13
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COMMON-CATHODE LED DRIVERS
(Types ULN-2068/70B are also applicable)
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UDN-2540B QUAD NAND POWER DRIVER

UDN-25408B
QUAD NAND POWER DRIVER

Replaced by UDN-2541B

DESIGNED for use in extremely harsh electrical

environments, Type UDN-2540B quad NAND
driver links low-level signal processing circuits and
medium-power inductive loads.

The inputs are compatible with most TTL, DTL,
LSTTL, S5 Vto 15 VCMOS, and PMOS logic. The
outputs include transient suppression diodes for in-
ductive loads such as relays, solenoids, d-c and step-
ping motors. This device can also be used to drive
incandescent or heater loads.

out, [1 16] IN
‘ T ) n
vs 2 15] N,
outy [3 14] ENABLE
GROUND [2 13] GROUND
GROUND | 5 ps 12 | GROUND
OouT, |6 11|V
2 Loy cc
vs @ 10] IN,
Y
out, [ 57 1IN

Dwg. No. A-11,561

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature

Output Voltage, Voir - ..«
Output Sustaining Voltage, Vegsygy - - v v v v v e
Output Current, loyr - ..o
Logic Supply Voltage, Vog « ..o ool
Input Voltage, Viy ... ...
Power Dissipation, P, (each driver) ............

(total package) ..........
Operating Temperature Range, Ty .............
Storage Temperature Range, Ty ............. .

*Derate at the rate of 22.2 mW/°C above 25°C.
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UDN-2540B QUAD NAND POWER DRIVER
S

RECOMMENDED OPERATING CONDITIONS

Supply Voltage Range, Voo .o +105Vto +17V
Collector Current, Iy . ... ..o < 500 mA
High-Level Input Voltage, Viyyy - - - o oo >20V
Low-Level Input Voltage, Vig) - - -+ o v vvveve i <04V
Output Diode Reverse Voltage, Vg ... .. ... <65V

ELECTRICAL CHARACTERISTICS at Vo = 10V to 15V, over operating temperature range
(unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max. Units
“1" Qutput Reverse Current lowe Vour = 50V, Viy = 0.4V, Vgyge = 2.0V — 500 A
Vour = 50V, Viy = 2.0V, Veypge = 0.4V — 500 A
Output Sustaining Voltage Veesuy | loor = 50 mA, Viy = Ve = 0.4V 35 s v
0" Qutput Voltage Vo loor = 500 mA, Viy = Venge = 2.0V — 1.1 )
loor = 750 mA, Viy = Veypge = 2.0V — 1.25 v
loor = LOA Viy = Vopge = 2.0V — 1.4 v
loor = L25A, Viy = Vewage = 2.0V, Voo = 12V — 1.6 v
“1"" Input Voltage Vv 2.0 — )
“0" Input Voltage Ving) — 0.5 v
“1” Input Current Iy | Vi =15V — 20 uA
“0" Input Current Ino Vi = 0.4V — —200 A
Input Clamp Voltage Vi Iy = —10mA — -15 v
Supply Current I lor = 500 mA, Viy = Veyage = 2.0V, Ve = 15V — 33 mA
Vor = 50V, Viy = Vewge = 0.4V, Ve = 15V — 7.0 mA
Clamp Diode Forward Voltage Ve l=10A : — 2.1 v
l. = 125A ) — 2.5 v
Clamp Diode Leakage Current I Ve = 50V, Viy = Veypge = 20V, D, +D, 0or Dy +D, — 1.0 mA
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SERIES UDN-2580A 8-CHANNEL SOURCE DRIVERS

SERIES UDN-2580A

8-CHANNEL SOURCE DRIVERS

FEATURES
® TTL, CMOS, PMOS, NMOS Compatible
® High Output Current Ratings
® Internal Transient Suppression
o Efficient Input/Output Pin Structure

HIS versatile family of integrated circuits, originally designed to
link NMOS logic with high-current inductive loads, will work with
many combinations of logic- and load-voltage levels, meeting inter-
face requirements beyond the capabilities of standard logic buffers.

Series UDN-2580A source drivers can drive incandescent, LED, or
vacuum fluorescent displays. Internal transient-suppression diodes
permit the drivers to be used with inductive loads.

Type UDN-2580A is a high-current source driver used to switch the
ground ends of loads that are directly connected to a negative supply.
Typical loads are telephone relays, PIN diodes, and LEDs.

Type UDN-2585A is a driver designed for applications requiring
low output saturation voltages. Typical loads are low-voltage LEDs
and incandescent displays. The eight non-Darlington outputs will
simultaneously sustain continuous load currents of — 120 mA at am-
bient temperatures to + 70°C.

Type UDN-2588A, a high-current source driver similar to Type
UDN-2580A, has separate logic and driver supply lines. Its eight
drivers can serve as an interface between positive logic (TTL, CMOS,
PMOS) or negative logic (NMOS) and either negative or split-load
supplies. :

Types UDN-2580A and UDN-2588A are rated for operation with
output voltages of up to 50 V. Selected devices, carrying the suffix
““.1”” on the Sprague part number, have maximum ratings of 80 V.

Types UDN-2580A and UDN-2585A are furnished in 18-pin dual
in-line plastic packages; Type UDN-2588A is supplied in a 20-pin
dual in-line plastic package. All input connections are on one side of
the packages, output pins on the other, to simplify printed wiring
board layout.

337

DWG.NO. A-11,359

UDN-2580A
UDN-2585A

NC

UB/V
s EE

DWG.NO. A-11,357

UDN-2588A




SERIES UDN-2580A 8-CHANNEL SOURCE DRIVERS
B e

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature
for Any One Driver
(unless otherwise noted)

UDN-2580A UDN-2580A-1 UDN-2585A UDN-2588A UDN-2588A-1

Output Voltage, V¢ i 50V C80Vv LBV : 50V 80V

Supply Voltage, Vs (ref. sub.) 50V 80V 25V 50V 80V

Supply Voltage, V¢, (ref. sub.) — — — 50V 8oV

Input Voltage, Vy (ref. Vo) -30V -30V -20V -30V =30V

Total Current, Io; + |s —500 mA —500 mA ~250 mA —500 mA —500 mA

Substrate Current, Igy, 3.0A 30A 2.0A 3.0A 3.0A

Allowable Power Dissipation, Py (single output) ......... ... . LOW
(total package) .. ... ...t 2.2 W*

Operating Temperature Range, Ty . ..ottt e —20°C to +85°C

Storage Temperature Range, Tg . ..ot e et N —55°C to +150°C

*Derate at the rate of 18 mW/°C above 25°C

For simplification, these devices are characterized on the following
pages. with specific voltages for inputs, logic supply (V;), load supply
(Vge), and collector supply (Vo). Typical use of the UDN-2580A and
UDN-2580A-1 is with negative referenced logic. The more common appli-
cation of the UDN-2585A, UDN-2588A, and UDN-2588A-1 is with
positive referenced logic supplies. In application, the devices are capable of
operation over a wide range of logic and supply voltage levels:

TYPICAL OPERATING VOLTAGES

Vs Vinow Vinorn Ve VEE(MAX) Device Type
0V | —15Vto —36V| —05VtoOV - NA —25V | UDN-2585A
\ —50 V[ UDN-2580A
. . —80V | UDN-2580A-1
+5V 0Vto +14V | +45Vto +5V NA —20V | UDN-2585A
E ) : —45V | UDN-2580A
=75V | UDN-2580A-1
oshV —45V | UDN-2588A
—75V | UDN-2588A-1
+12V | 0Vto +84V |+11.5Vto +12V}: NA —13V | UDN-2585A
o . —38V | UDN-2580A

B —68V | UDN-2580A-1
=12V | —38V | UDN-2588A

| —68V | UDN-2588A-1
+15V [ O0Vito +114V {+145Vto +15Vl NA —10V | UDN-2585A
—35V | UDN-2580A
—65V | UDN-2580A-1
=15V | —35V | UDN2588A
—65V | UDN-2588A-1

NOTE: The substrate must be tied to the most negative point in the external circuit to
maintain isolation between drivers and to provide for normal circuit operation.
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SERIES UDN-2580A 8-CHANNEL SOURCE DRIVERS

UDN-2580A
UDN-2580A-1

+VS

PARTIAL SCHEMATIC

DWG.NU. A-11,359

DWG.NO. A-11,358

ELECTRICAL CHARACTERISTICS at T, = +25°C,
Vs = 0V, Vig = —45V (unless otherwise noted)

Applicable Limits
Characteristic Symbol Devices Test Conditions Min. Max. | Units
Output Leakage leex UDN-2580A | Vi = —0.5V, Vo = Ve = —50V — 50 A
Current Vo = =04V, Vor = Ve = =50V, T, = 70°C — 100 | wA
UDN-2580A-1 | Vy = —0.5V, Voy = Ve = =80V — 50 A
Vi = =04V, Voy = Vi = =80V, T, = 70°C — 100 | umA
Output Sustaining Veesug UDN-2580A | Viy = —0.4V, loy = —25mA, Note 1 35 — Vv
Voltage UDN-2580A-1 | Viy = —0.4V, Ve = =75V, lyr = —25mA, Note 1 5 — v
Output Saturation Veesn Both Vy = —24Y, ly; = —100 mA — 18 v
Voltage Vy = —3.0V, lyy = —225 mA — 1.9 v
V= =36V, Iy = —350 mA — 2.0 v
Input Current Inony Both Vin = —3.6V, Iy = —350 mA — =500 | pA
Vi = =15V, lgr = —350 mA — —=21| mA
Incorn Both lor = —500 A, T, = 70°C, Note 3 -50 — | uA
Input Voltage Vinow Both lor = —100mA, Vee <1.8V, Note 4 — =241V
| log = —225mA, Ve =19V, Note 4 — =30 V
lyr = —350mA, Ve <2.0V, Note 4 — 36| V
Visom Both loor = —500 A, T, = 70°C -02 — v
Clamp Diode [y UDN-2580A | Vg = 50V, T, = 70°C — 50 A
Leakage Current UDN-2580A-1 | V; = 80V, T, = 70°C — 50 A
Clamp Diode Ve Both I = 350 mA — 20 v
Forward Voltage i
Input Capacitance Cu Both — 25 pF
Turn-On Delay to Both 0.5 Ey t0 0.5 Egyr — 50 | ms
Turn-0ff Delay touy Both 0.5 Eyy to 0.5 gy — 50 | ms

NOTES: 1. Pulsed test, t, =300 us, duty cycle =2%.
2. Negative current is defined as coming out of the specified device pin.
3. The Iy current limit guarantees against partial turn-on of the output.
4. The Viyqy Voltage limit guarantees a minimum oufput source current per the specified conditions.
5. The substrate must always be tied to the most negative point and must be at least 4.0 V below V.
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SERIES UDN-2580A 8-CHANNEL SOURCE DRIVERS

UDN-2585A

ELECTRICAL CHARACTERISTICS at T, = +25°C,
Vs = 0V, Vge = —20V (unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Output Leakage leex V= =05V, Vor = Ve = =25V — 50 A
Current Vn= =04V, Vo = Ve = =25V, T, = 70°C — 100 A
Output Sustaining Veesus V= =04V, lyz = —25mA, Note 1 15 — v
Voltage
Output Saturation Veesan V= =46V, lyr = —60mA — 11 v
Voltage Vi = =46V, Iy = —120mA — 1.2 v
Input Current Iivion V= —46V, Iy = —120mA - -1.6 mA
Vi = =146V, Iy = —120 mA —_ =5.0 mA
Input Voltage Vivow | lor = —120mA, Vee <1.2V, Note 3 —  —48 |V
Vinorn) lor = —100 wA, T, = 70°C -0.4 — v
Clamp Diode Iy Ve =25V, T, = 70°C — 50 LA
Leakage Current
Clamp Diode Ve I = 120 mA —_ 2.0 )
Forward Voltage
Input Capacitance Cw — 25 pF
Turn-On Delay tow 0.5 Ey to 0.5 Egy — 5.0 us
Turn-0ff Delay ton 0.5 Ejy to 0.5 Eqgy — 5.0 s

NOTES: 1. Pulsed test, t, =300 ws, duty cycle <2%.
2. Negative current is defined as coming out of the specified device pin.
3. The Viyo Voltage limit guarantees a minimum output source current per the specified conditions.

4. The substrate must always be tied to the most negative point and must be at least 4.0 V below V.

PARTIAL SCHEMATIC

iVS

7.2K

IN
4.8K

1.2K
out

SuB

OWG.NO. A-11,360
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SERIES UDN-2580A 8-CHANNEL SOURCE DRIVERS

UDN-2588A
UDN-2588A-1

Vs vee

PARTIAL SCHEMATIC

DMG.NO. A-11,361

DG.NO. A-11,357

ELECTRICAL CHARACTERISTICS at T, = +25°C,
Vs = 5.0V, Vgc = 5.0 V, Ve = —40V (unless otherwise noted)

Applicable Limits
Characteristic Symbol Devices Test Conditions Min.  Max. Units
Qutput Leakage liex UDN-2588A Vin =45V, Vo = Ve = —45YV — 50 A
Current Ve =46V, Voir = Ve = =45V, T, = 70°C — 100 uA
UDN-2588A-1 | Vi =45V, Vor = Ve = =75V — 50 A
Vip =46V, Vor = Ve = =75V, T, = 70°C — 100 pA
Output Sustaining Veesus UDN-2588A Vi =46V, Iy = —25mA, Note 1 35 — v
Voltage UDN-2588A-1 | Vi =4.6 V, Vi = —70V, lg; = —25 mA, Note 1 50 — v
| Output Saturation Ve Both Vi = 2.6V, loyy = —100 mA, Ref. Vg, — 18 v
Voltage Viy = 2.0V, loyy = —225 mA, Ref. Ve, — 1.9 v
Viw = LAV, lyr = —350 mA, Ref. V¢, — 20 v
Input Current Ivow Both Viw = L4V, lyr = —350 mA — =500 puA
Vo= 15V, Ve = =30V, Vyy = 0V, Iy = —350mA — =21 mA
lorey Both lor = —500 A, Ty = 70°C, Note 3 -50 — uA
Input Voltage Vinom Both loor = —100 mA, Ve <1.8V, Note 4 i — 26 v
log = —225mA, Ve <19V, Note 4 — 20 v
losr = —350 mA, Ve =<2.0V, Note 4 — 14 v
Viner Both loyr = —500 A, T, = 70°C 48 — v
Clamp Diode [ UDN-2588A Vg =50V, T, =70°C — 50 A
Leakage Current UDN-2588A-1 | V; =80V, T, = 70°C — 50 A
Clamp Diode Ve Both l; = 350 mA } — 20 v
Forward Voltage
Input Capacitance Cw Both — 25 pF
Turn-On Delay ton Both 0.5 Eyto 0.5 Egyr , — 5.0 ©s
Turn-0ff Delay teuy Both 0.5 Eyto 0.5 Egyr ' — 50 s

NOTES: 1. Pulsed test, t, =300 us, duty cycle =2%.
2. Negative current is defined as coming out of the specified device pin.
3. The l\yqrm current limit guarantees against partial turn-on of the output.
4. The Viyqy Voltage limit guarantees a minimum output source current per the specified conditions.
5. The substrate must always be tied to the most negative point and must be at least 4.0 V below Vs.
6. Vo must never be more positive than V.
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SERIES-UDN-2580A-8-CHANNEL -SOURCE-DRIVERS

ALLOWABLE PEAK COLLECTOR CURRENT
AT 50°C AS A FUNCTION OF DUTY CYCLE
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SERIES UDN-2580A 8-CHANNEL SOURCE DRIVERS

TYPICAL APPLICATIONS

TO OTHER DIGITS UDN-2580A-1
UDN-2585A
1 18 I FIQ
2 17 ;{‘.
3 16 >t =
4 15 —P-
Voo 3 14 . ‘ﬂ
SEGMENT 6 13 —P>t
SELECT 3
7 12 \- >“.:
8 11 —Pi:
ﬁ 3] Vg 10
L I RS : &y
- - :T_‘_.‘l Vee
DIGIT DWG.NO. A-11,356
SELECT
DWG.NO. B-1458
COMMON-CATHODE LED DRIVER TELECOMMUNICATIONS
RELAY DRIVER
(Negative Logic)
UDN-2588A-1
SEGMENT |
SELECT
DIGIT |
SELECT
Vee
OWG.NO. A-11,363
DWG.NO. A-11,362
TELECOMMUNICATIONS RELAY DRIVER VACUUM FLUORESCENT DISPLAY DRIVER
(Positive Logic) (Split Supply)
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UDN-2595A" 8-CHANNEL CURRENT-SINK DRIVER

UDN-2595A
8-CHANNEL CURRENT-SINK DRIVER

FEATURES
® 200 mA Current Rating
® Low Saturation Voltage
© TTL, CMOS, NMOS Compatible
o Efficient Input/Output Pin Format
® 18-Pin Dual In-Line Plastic Package

EVELOPED for use with low-voltage LED and
incandescent displays requiring low output sat-
uration voltage, Type UDN-2595A meets many
other interface needs, including those exceeding the
capabilities of standard logic buffers.

The eight non-Darlington outputs of this driver
can simultaneously sink load currents of 200 mA at
ambient temperatures of up to +85°C.

The eight-channel driver’s active low inputs can
be linked directly to TTL, Schottky TTL, DTL, 5 to
16 V CMOS, and NMOS logic. All input connec-
tions are on one side of the package, output connec-
tions on the other, for simplified layout of printed
wiring boards.

Type UDN-2595A is supplied in an 18-pin dual-
in-line plastic package with a copper lead frame that
maximizes the driver’s power-handling capabilities.
A hermetically sealed version of Type UDN-2595A,
with reduced package power dissipation ratings, is
available on special order.

This device complements Sprague Type UDN-
2585A, an eight-channel source driver.
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Owg. No. A-11,407

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature
for any one driver
(unless otherwise noted)

Output Voltage, Ve« .o oo v 20V
Supply Voltage, Vg . ... 20V
Input Voltage, Viy - - - -« oo 20V
Output Collector Current, lg ................... 200 mA
Ground Terminal Current, lgyp ... .o ont 1.6A
Allowable Power Dissipation, P,

(single output) ........ ... ...l 1L.OW

(total package) ............ ... 2.2 W*
Operating Temperature Range, T, ........ —20°C to +85°C
Storage Temperature Range, Ty ........ —55°C to +150°C

7*Derate at the rate of 18 mW/°C above +25°C.



UDN-2595A 8-CHANNEL CURRENT-SINK DRIVER

ELECTRICAL CHARACTERISTICS at Ty = + 25°C, Vs = 5.0V (unless otherwise noted).

Limits

Characteristic Symbol Test Conditions Min. Max. Units
Output Leakage [ : Viw =45V, Vgr = 20V, T, = 25°C — 50 A
Current : Vi =46V, Vo, =20V, T, = 70°C — 100 7.}

Output Saturation Veesan Ve = 0.4V, Iy = 50 mA — 0.5 v

Voltage Vi = 0.4V, 1, = 100 mA — 0.6 v
Input Current Tnon Vin = 0.4V, [y = 100 mA — —1.6 mA
Viy = 0.4V, ly; = 100mA, Vg = 15V — —5.0 mA

Input Voltage Vinon loy = 100mA, Voi; =06V, Vg =5V — 04 v

Vinom loyy = 100 A, T, = 70°C 4.6 — v

Input Capacitance Cp — 25 i
Supply Current I Viw = 0.4V, l; = 100 mA — 6.0 mA
Vg = 04V, I, = 100mA, Vg = 15V — 20 mA

NOTES:
1. Negative current is defined as coming out of the specified device pin. ’
2. The Vi Voltage limit guarantees a minimum output sink current per the specified conditions.
3. lgs is measured with any one of eight drivers turned ON.

UDN-2595A
ONE OF EIGHT DRIVERS

Vs

Dwg. No. A-11,408
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SERIES ULN-2800A

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULN-2800A
HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON TRANSISTOR ARRAYS

IDEALLY SUITED for interfacing between low-

level digital logic circuitry and high-power periph-
eral loads, the Series ULN-2800A high-voltage, high-
current Darlington transistor arrays feature peak load
current ratings of 600 mA (Series ULN-2800A and
ULN-2820A) or 750 mA (Series ULN-2810A) for
each of the eight drivers in each device. Under the
proper conditions, high-power loads of up to 4 A at
50V (200 W at 239, duty cycle) or 3.2 A at 95 V (304 W
at 339, duty cycle) can be controlled. Typical loads
include relays, solenoids, stepping motors, multiplexed
LED and incandescent displays, and heaters. All de-
vices feature open collector outputs and integral dio-
des for inductive load transient suppression.

The Series ULN-2801A devices are general purpose
arrays which may be used with standard bipolar digital
logic using external current limiting, or with most
PMOS or CMOS directly. All are pinned with out-
puts opposite inputs to facilitate ease of circuit board
layout and are priced to compete directly with discrete
transistor alternatives.

The Series ULN-2802A was specifically designed for
use with 14 to 25 V PMOS devices. Each input has a
Zener diode and resistor in series to limit the input
current to a safe value in that application. The Zener
diode also means excellent noise immunity for these
devices.

The Series ULN-2803A has a 2.7 kQ series base re-
sistor to each Darlington pair, and thus allows opera-
tion directly with TTL or CMOS operating at a sup-
ply voltage of 5 V. These devices will handle numer-
ous interface needs — particularly those beyond the
capabilities of standard logic buffers.

The Series ULN-2804A features a 10.5 kQ series
input resistor to permit their operation directly from
CMOS or PMOS outputs utilizing supply voltages of
6 to 15 V. The required input current is below that of
the Series ULN-2803A while the required input volt-
age is less than that required by the Series ULN-2802A.

The Series ULN-2805A is especially designed for
use with standard and Schottky TTL where higher
output currents are required and loading of the logic

0*G. NO. -10.322

output is not a concern. These devices will sink a
minimum of 350 mA when driven from a “totem
pole” logic output.

The Series ULN-2800A is the standard high-
voltage, high-current Darlington array. The output
transistors are capable of sinking 500mA and will
withstand at least 50 V in the OFF state. Outputs may
be paralleled for higher load current capability. The
Series ULN-2810A devices are similar except that
they will sink 600mA. The Series ULN-2820A will
withstand 95 V in the OFF state.

All Series ULN-2800A Darlington arrays are fur-
nished in an 18-pin dual in-line plastic package.

Device Type Number Designation

50V 50V 9BV
500 mA 600 mA 500 mA

Type Number

Veemax)
C(MAX)

Corron obse | uLn-2801A | ULN-2811A [ ULN-2821A

1425V
PNGS ULN-2802A | ULN-2812A | ULN-2822A

1L cMos | ULN-2803A | ULN-2813A | ULN-2623

CMgé IS,\XOS ULN-2804A | ULN-2814A | ULN-2824A

High Qutut 1 N.2805m | ULN-2815A | ULN-28250




SERIES ULN-2800A
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

ABSOLUTE MAXIMUM RATINGS at 25°C Free-Air Temperature
for any one Darlington pair (unless otherwise noted)

Output Voltage, Ve (Series ULN-2800, 2810A). . ... ..ot ettt e e 50V

(Series ULN-2820A). .. ... i 9%V

Input Voltage, Viy (Series ULN-2802, 2803, 2804A). . . ... ..ottt e e 30V

(Series ULN-2805A) . . .. e 15V

Continuous Collector Current, | (Series ULN-2800, 2820A). . ... ... .. oottt e e e 500 mA

(Series ULN-2810A) . . ... . e 600 mA

Continuous Base CUITeNt, [g ... . .. oo e 25 mA

Power Dissipation, P, (0ne Darlington pair). ... ... . o e 10w
(total package). .. ... .o 225 W*

Operating Ambient Temperature Range, Ta. ... .. ... .. i i e —20°C to +85°C

Storage Temperature Range, Ts

*Derate at the rate of 18.18mW/°C above 25°C.
Under normal operating conditions, these devices will sustain 350 mA per output with Vegsan = 1.6 V at 50°C with a pulse width of 20 ms and a duty cycle of 40%.

PARTIAL SCHEMATICS

—P—oCOM ——p—o COM
v 10. 5K L e o

x
]
1

DWG. No. A-9650 OWG. No. A-9651

OWu. NO. A-9535
Series ULN-2801A Series ULN-2802A Series ULN-2803A
(each driver) (each driver) (each driver)

I
1. 05K

5 i
: 5
DWG. NO. A-98984A 6. NO. 4-10.228
Series ULN-2804A Series ULN-2805A
(each driver) (each driver)
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SERIES ULN-2800A

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULN-2800A

ELECTRICAL CHARACTERISTICS at 25°C (unless otherwise noted)

Forward Voltage

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max. | Units
Output Leakage Current | lcex 1A All Vee = 50V, To = 25°C —  — 50 | .A
Vee = 50V, T, = 70°C —  — 100 | A
1B | ULN-2802A | Vee = 50V, To = 70°C, Ve = 6.0V [ — — 500 | wA
ULN-2804A | Vee = 50V, To = 70°C, V=10V ] — — 500 | nA
Collector-Emitter Veesan 2 le = 100 mA, 1y = 250 A - 09 11 ]|V
Saturation Voltage All lc = 200 mA, lg = 350 wA - 11 13 1|V
lc = 350 mA, lg = 500 xA — 13 16 |V
Input Current Iinton) 3 ULN-2802A | Vin = 17V — 082 125 | mA
ULN-2803A | Vin = 385V — 093 135 | mA
ULN-2804A | Vi = 5.0V — 035 05 mA
Vi =12V — 1.0 145 ] mA
ULN-2805A | Vin = 3.0V — 15 24 mA
IinioF) All lc = 500 uA, To = 70°C 5 65 — wA
Input Voltage Vinion) ULN-2802A | Ve = 2.0V, Ic = 300 mA — - 13 v
Vee = 20V, Ic = 200 mA — - 24|V
ULN-2803A | Ve = 20V, Ic = 250 mA - =2 %
Vee = 20V, Ic = 300 mA - — 30 |V
Vee = 20V, lc = 125mA - = 50 |V
ULN-2804A | Ve = 2.0V, lc = 200 mA - — 60 |V
Vee = 20V, Ic = 275 mA - - 10 1V
Vee = 2.0V, Ic = 350 mA - - 80 ]V
ULN-2805A | Ve = 2.0V, lc = 350 mA - — 24 |V
D-C Forward Current hee 2 ULN-2801A | Ve = 2.0V, Ic = 350 mA 1000 — —
Transfer Ratio
Input Capacitance Cin - All — 15 2% pF
Turn-On Delay ton - All 0.5 E;, to 0.5 Eqyy — 025 1.0 | us
Turn-Off Delay torr - All 0.5 E, 10 0.5 Ee — 025 1.0 uS
Clamp Diode Ie 6 All Ve =50V, T, = 25°C - - 50 | uA
Leakage Current Ve =50V, To = 70°C - — 100 | wA
Clamp Diode Ve 7 All le = 350 mA - 17 20 |V

Series ULN-2800A and ULN-2810A devices are also available (with
reduced package power capability) in industrial-grade hermetic

- packages. To order, change the last letter of the part number from ‘A’

to 'R. Note that the high-voltage devices (BV¢e = 95 V) are not
presently available with this packaging option.
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SERIES ULN-2800A

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULN-2810A

ELECTRICAL CHARACTERISTICS at 25°C (unless otherwise noted)

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max.| Units
Output Leakage Current | lcex 1A All Vee = 50V, T, = 25°C - = 5 | wA
' Vee = 50V, T, = 70°C — . — 100 | wA
1B | ULN-2812A | Vee =50V, To = 70°C, V=60V | — — 500 | nA
ULN-2814A | Vee = 50V, To = 70°C, Vw = 10V | — — 500 | nA
Collector-Emitter Veesan 2 All lc = 200 mA, lg =350 A — L1 13 v
Saturation Voltage lc = 350 mA, Iz = 500 uA — 13 16 %
lc = 500 mA, Iz = 600 uA — L7 19 |V
Input Current. Iingony 3 ULN-2812A | Vi =17V — 082 125 | mA
ULN-2813A | Vin = 3.85V — 093 135}| mA
ULN-2814A -| Vin = 5.0V — 035 05 | mA
Vi = 12V — 10 145] mA
ULN-2815A | Vi = 3.0V — 15 24 | mA
. [ 4 All e =500 uA, T, = 70°C 5 65  — uh
Input Voltage Visony | 5| ULN-2812A | Vee = 2.0V, Tc =500 mA — - 17 |V
ULN-2813A | Ve = 20V, Ic = 250 mA - = 211V
Vee = 2.0V, Ic = 300 mA - = 30 |V
Vee = 2.0V, Ic = 500 mA - - 35 ]V
ULN-2814A | Vee = 2.0V, [c = 275mA - = 70 |V
Vee = 20V, Ic = 350 mA — = 80 |V
Vee = 2.0V, Ic = 500 mA - - 95 1V
ULN-2815A | Vee = 2.0V, Ic = 500 mA - - 26 |V
D-C Forward Current hee 2 ULN-2811A | Ve = 2.0V, T¢c = 350 mA 1000 — —
Transfer Ratio Vee = 20V, Ic = 500 mA 0 — —
Input Capacitance Cin - All i : — 15 25 pF
Turn-On Delay ton - All 0.5E,t00.5E,, — 025 10 | ws
Turn-Off Delay tore E All 0.5 B, t0 0.5 E, — 025 1.0 | ws
Clamp Diode le 6 - All Ve =50V, Ta=25C - - = 50 | wA
Leakage Current Ve =50V, T4 =70°C — - — 100 | uA
Clamp Diode Ve 7 All I = 350 mA - L7 20 |V
Forward Voltage le = 500 mA — 21 25 |V

Series ULN-2800A and ULN-2810A devices are also available (with
reduced package power capability) in industrial-grade hermetic
packages. To order, change the last letter of the part number from 'A”
to 'R". Note that the high-voltage devices (BVcy = 95 V) are not
presently avoilable with this packaging option.
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SERIES ULN-2800A

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

L

SERIES ULN-2820A

ELECTRICAL CHARACTERISTICS at 25°C (unless otherwise noted)

Forward Voltage

Test | Applicable Limits
Characteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max.| Units
Output Leakage Current | 1cex 1A All Vee =95V, Ta = 25°C - - 5 | wA
‘ | Vee =95V, T, = 70°C — — 100 | wA
“ 1B | ULN-2822A | Vee = 95V, Ta=70°C, Vi =60V | — — 500 | nA
ULN-2824A | Ve = 95V, To = 70°C, Ve = 1OV | — — 500 | wA
Collector-Emitter Veeisan 2 All | le = 100mA, Iy = 250 uA - 09 11 v
Saturation Voltage e =200 mA, Iy = 350 wA — 11 13 [V
lc = 350 mA, Ig = 500 uA - 13 16 |V
Input Current liniony 3 ULN-2822A | Vi =17V — 082 125 | mA
ULN-2823A | V=385V - 093 135 | mA
ULN-2824A | Vin = 5.0V — 035 05 mA
Vin = 12V — 10 145 ] mA
ULN-2825A | Vi = 3.0V — 15 24 mA
Torn 14 AT | Ic = 500 A, T, = 70°C 6 — | sA
Input Voltage Vinion) 5 ULN-2822A | Vee = 2.0V, Ic = 300 mA - - 13 v
ULN-2823A | Vee = 2.0V, [c = 200 mA - - 24 {V
Vee = 20V, lc = 250 mA - — 21tV
Vee = 20V, Ic = 300 mA - - 30 |V
ULN-2824A | Vee = 2.0V, Ic = 125 mA - — 50 [V
Vee = 2.0V, I = 200mA - — 60 |V
Vee =20V, lc = 275 mA — =70 |V
: Vee =20V, Ic = 350 mA - = 80 |V
ULN-2825A | Vee = 2.0V, I = 350 mA - = 24 |V
D-C Forward Current hee 2 ULN-2821A | Vee = 2.0V, Ic = 350 mA 1000 - — -
Transfer Ratio : : - .
Input Capacitance Cin - All — 15 25 pF
Turn-On Delay ton All 0.5 E;, t0 0.5 E,, — 025 1.0 us
Turn-Off Delay torr - All 0.5 E;, t0 0.5 Egyy — 025 10 [us
Clamp Diode le 6 All Ve =95V, T, = 25°C - = 50 | A
Leakage Current : Ve =95V, To = 70°C. — — 100 | pA
Clamp Diode Ve 7 All le = 350 mA — L1 20 \%
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SERIES ULN-2800A
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

COLLECTOR CURRENT i COLLECTOR CURRENT
AS A FUNCTION OF SATURATION VOLTAGE AS A FUNCTION OF INPUT CURRENT
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SERIES ULN-2800A
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

400

300

200

100

ALLOWABLE PEAK COLLECTOR CURRENT IN mA AT 70°C

ALLOWABLE PEAK COLLECTOR CURRENT IN mA AT 50°C

PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE

\ N

/
//
[

RECOMMENDED MAXIMUM CURRENT - SERIES ULN-2800A AND ULN-2820A
o o e - - - ——

S

- - - —

Iy

11

NUMBER OF OUTPUTS —
CONDUCTING [ —

SIMULTANEQUSLY

i/

5 TO
PER CENT DUTY CYCLE Dwg. No. A-11,037

N\

M CURRENT - SERIES ULN-2800A AND ULN-2820A
o o o g e g - g - - -

N\

>
-

e
/
/

=)

NUMBER OF OUTPUTS |-
CONDUCTING
SIMULTANEQUSLY

///// 4
[V

//
/
N avi

0 20 40 60 80 100
PER CENT DUTY CYCLE Dwg. No. A-10,3804

3—53




SERIES ULN-2800A
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
e
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SERIES ULN-2800A
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

+260V
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SERIES ULN-2800A
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

TYPICAL DISPLAY INTERFACE

+\/s

DIGIT DRIVER,

1/2 ULN-2061M or
1/4 ULN=-2074/76B or
1/8 UDN-2981/82A

f T L T L
7-SEGMENT DISPLAY

WITH DECIMAL POINT, /
COMMON-ANODE LED or
HOT-WIRE. READOUT

<

TO OTHER
DIGITS

SEGMENT DRIVER,
SERIES ULN-2800A or
SERIES ULN-2810A

||'——

DWG. NO. A-10,378
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TYPE UDN-2841B through UDN-2846B
QUAD 1.5 AMPERE DRIVERS

TYPE UDN-2841B through UDN-2846B"
QUAD 1.5 AMPERE DRIVERS

FEATURES
® |Inputs Compatible with DTL/TTL/LS
TTL/CMOS/PMOS
® High Voltage Output: —50V

® High Current Gain

® Sink from Negative Supply: UDN-2841B and
UDN-2842B

® Source to Negative Supply: UDN-2843B and
UDN-2844B

® Sink & Source Combination: UDN-2845B and
UDN-2846B

THIS SERIES of quad Darlington switches is es-
pecially designed for high-current, high-voltage
peripheral driver applications. It is intended to pro-
vide solutions to interface problems involving elec-
tronic discharge printers, d-c motor drive (bipolar or
unipolar), telephone relays, PIN diodes, LEDs, and.
other high-current loads operating from negative sup-
plies.

Types UDN-2841B and UDN-2842B are intended
" for sinking applications in which the load is connected
to ground and the IC output switches the negative sup-
ply. The input PNP transistor in each driver serves
as a level translator and the first NPN stage provides
sufficient current gain to drive the output Darlingtons.

Type UDN-2843B and UDN-2844B quad drivers
are primarily intended for switching the ground end
of loads which utilize negative supply voltages. The
NPN Darlington outputs are operated as emitter fol-
lowers inthis application.

Type UDN-2845B and UDN-2846B devices are
sink-and-source. combinations in a single dual in-line
package. Either device can be used for bipolar switch-
ing applications in which both ends of the load are
floating.

The UDN-2841B, UDN-2843B, and UDN-2845B
I.C.s are intended for use with 5 V TTL, Schottky
TTL, DTL, and CMOS logic. The UDN-2842B,

DWG. NO. A-10,3234

UDN-2841B, UDN-2842B,"
UDN-2845B, UDN-2846B *

OWG. NO. A-10,485

UDN-2843B, UDN-2844B"

UDN2844B, and UDN-2846B feature a higher input
impedance and are intended for use with 8 V to
15 V. PMOS and CMOS logic.

All types reduce component count, lower system
cost, reduce circuit and board complexity, and provide
solutions for many interface requirements.

*UDN-2842B, UDN-2843B, UDN-2844B, and UDN-2846B
Available Until Current Stock Depleted
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TYPE UDN-2841B through UDN-2846B

QUAD 1.5 AMPERE DRIVERS
e

SCHEMATIC (each driver) . K Resistor Values in kg

2 | Amplifier 1 &3 Amplifier 2 & 4

COMMON TO % k Type Number Rin Rs Rin Rs

TRANSISTORS UDN-28418 33 15 33 15

UDN-2842B 10.5 15 10.5 15

UDN-2843B 33 1 33 1

UDN-2844B 10.5 1 10.5 1

UDN-2845B 3.3 15 3.3 1

UDN-2846B 10.5 15 10.5 1
DM, NO. A~10.U83A NOTE: The substrate terminals must be tied to the most negative point

in the external circuit to maintain isolation between transistors and to
provide for normal device operation.

ABSOLUTE MAXIMUM RATINGS at +25°C
Free-Air Temperature for any one Darlington
Output (unless otherwise .noted)

Output Voltage, Vegors . - -« v ovveveiiiieaeenn 50V
Output Sustaining Voltage, Veesus). - - oo oeeevrvvinnn 35V
Substrate Voltage, Vsyp. . .......oovo i —50V
Continuous Output Current, loyr.................... 1.75A
Supply Voltage, Vs..................oi See Table
Input Voltage, Vi ..o See Table
Power Dissipation, P, (one output). ............... 2.25 W*

(total package).............. 2.77 W
Operating Temperature Range, Ta......... —20°C to +85°C
Storage Temperature Range, Ts.......... —55°C to 4+-150°C

*Derate linearly to 0 W at +150°C.

Type Number Vs Vinwo Application
UDN-2841B v 10V TIL, DTL, 5V CMOS; current sink
UDN-2842B 15V 15V 8-15V PMOS & CMOS; current sink i =
UDN-2843B 10V 10V~ TIL, DTL, 5V CMOS; current source L RL
UDN-2844B 15V 15V 8-15V PMOS & CMOS; current source -v
UDN-2845B 10V 10V TIL, DTL, 5V CMOS; source & sink O 1O 10469 "VL. oL »lo.ut0
UDN-2846B 10V 15V 8-15V PMOS & CMOS; source & sink

Current Sink Current Source
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TYPE UDN-2841B through UDN-2846B
.QUAD 1.5 AMPERE DRIVERS
B e

ELECTRICAL CHARACTERISTICS at T, = 25°C (unless otherwise noted),
See Applicable Test Figure for Conditions not Specified

Limits
Characteristic Symbol Test Conditions Min.  Typ. Max. | Units
Output Leakage | = loy Ve = =50V, Vyy = 04V, T, = 25°C — — 100 uA
Current Ve = =50V, Vy = 04V, T, = 70°C — — 500 A
Output Sustaining | - Vegsus) Ve = =50V, Viy = 04V, lpy; = 100 mA 35 50 — v
Voltage ;
Output Saturation |  Vegsan lor = 500 mA — — 1.1 v
Voltage lor = 1.0A (Note 1) — — 14 v
lor = 1.5A (Note 1) — — 174 V
Input Current livowy lor = 500 mA, UDN-2841/43/45B, V\y = 2.4V — 300 625 uA
~ loir = 500 mA, UDN-2842/44/46B, V,, = 5.0V — 350 660 A
Input Voltage Vion losr = 1.5A, UDN-2841/43/45B — — 24 V
(Note 1) o = 1.5A, UDN-2842/44/46B — — 5.0 v
Supply Current ls loor = 500 mA, UDN-2841/42B, UDN-2845/468B (Note 2) — 2.5 5.0 mA
(Note 1) loor = 500 mA, UDN-2843/44B, UDN-2845/46B (Note 3) — 33 10 mA
Turn-On Delay toaom R, =39Q, 0.5 Vi to 0.5 Vyyr — — 2.0 uS
Turn-0ff Delay toaorm R, =390, 0.5 Vi to 0.5 Vg — — 5.0 us

NOTES:

1. Each driver tested separately.
2. Drivers 1 & 3 (sink drivers) only, Vg = 0V, Vge = —40V.
3. Drivers 2 & 4 (source drivers) only, Vg = 5V, Vge = —40V.

POWER (WATTS)

5.0

=S
U
()
4.0
3.0
2.0
1.0
0
0 50 100 150

TEMPERATURE (°C) o, wo. & 10.4s84
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TYPE UDN-2841B through UDN-2846B
QUAD 1.5 AMPERE DRIVERS

VEE = =40V
VEE = -40V

Vg = -40V
VIN =+2,4V (UDN-28418) or +5,0V (UDN-28428) ViN = 2.4V (UDN-2843B) or +5.0V (UDN-28448)
DWG. NO. A-10.487- OWG. NO . A-10,U486A
TYPE UDN-2841B and UDN-2842B TEST CIRCUIT TYPE UDN-2843B and UDN-2844B TEST CIRCUIT
Vg = 40V

o
Vgg = -40V

VN = +2.4V (UDN-2845B) or +5.0V (UDN-28468)
OWG. HO. A-10, 484

TYPE UDN-2845B and UDN-2846B TEST CIRCUIT
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TYPE UDN-2841B through UDN-2846B
QUAD 1.5 AMPERE DRIVERS

ALLOWABLE OUTPUT CURRENT
AS A FUNCTION OF DUTY CYCLE

N W

°

=)
«

NUMBER OF OQUTPUTS
CONDUCTING

ALLOWABLE OUTPUT CURRENT IN AMPERES AT +70°C

SIMULTANEOUSLY IN
FREE_AIR \

\
e
—

40 6 80 100
PER CENT DUTY CYCLE OWG. W) A-10.583

AN

T~

NUMBER OF OUTPUTS
CONDUCTING
SIMULTANEQUSLY WITH
STAVER V-7 HEAT SINK

ALLOWABLE OUTPUT CURRENT IN AMPERES AT +70°C

8|

60 80 1

40
PER CENT DUTY CYCLE WG, NO. - 10,584
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TYPE UDN-2841B through UDN-2846B
QUAD 1.5 AMPERE DRIVERS

TYPICAL BIPOLAR MOTOR DRIVE APPLICATION

UDN-2845/468

1 16
= 4
2 15 l—oIN A\
IN Ao—1 3 H1 14} L —ovs
T 4 13
-30v 5 - & 12
—H—I— 6 311 —oOIN B
IN B o— 7 10 .
2
8 9 14—
A
~lg

DWG. 0. A 10,586

TYPICAL ELECTROSENSITIVE PRINTER APPLICATION

OIN 4

IN'To

OV, or GND

©IN3
IN QC._AF

DWG. NO. A-10,585
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UTN-2886B and UTN-2888A
MONOLITHIC SCR ARRAYS

UTN-2886B and UTN-2888A
MONOLITHIC SCR ARRAYS

FEATURES

® Low Input Current

o TTL, LSTTL and CMOS. Compatible

o Momentary Inrush Current Capability to 2 A
o Minimum Forward Blocking Voltage 35V

o Use with Full-Wave or Half-Wave Sources

INTENDED FOR USE with microprocessors that
are strobing power loads, these monolithic SCR
arrays will interface to high-current loads including
lamps, relays, and solenoids. The use of multiple
SCRs in a single package reduces component count,
insertion costs, assembly time, and circuit space, o Parclalscts
while improving overall circuit reliability. T

Each array contains multiple SCRs with integral UTN-28868

current limiting and gate-to-cathode resistors. In all
cases, the maximum allowable SCR current rating at
+25°C is 800 mA continuous or 2 amperes non-
recurring peak. Outputs may be paralleled for higher
load current capability within the limits of the allow-
able package power dissipation rating.

The UTN-2886B array contains four individual
SCRs and two pairs of paralleled SCRs (pins 8-9 and
1-16). Each SCR is capable of continuous and simul-
taneous operation at 250 mA (500 mA at pins 9 and
16) at an ambient temperature of +50°C. The 16-
lead package with heat-sink contact tabs allows
maximum power dissipation with standard cooling
methods. Further increases in power dissipation can
be obtained by attaching an external heat sink to the
webbed leads.

The UTN-2888A SCR array contains eight iso-

lated devices, each capable of continuous and simul- Dwg. No. A-11,093
taneous operation at 200 mA at an ambient tempera-

ture of +50°C. UTN-2888A

These SCR arrays operate from an unfiltered
half-wave (50 or 60 Hz) or full-wave (100 or
120 Hz) rectified source. They are not intended for ;
use with a-c sources, and will not sustain commercial
a-c line voltages (115 VAC).




UTN-2886B and UTN-2888A
MONOLITHIC SCR ARRAYS

ABSOLUTE MAXIMUM RATINGS

for any one individual SCR*

Forward Blocking Voltage (Input Open), Vi ... e 3BV
Reverse Blocking Voltage, Viy ... ............... 300 mv
Continuous Forward Current, I, ................. 800 mA
Peak Forward Surge Current, I, .. ................. 20A
Gate Input Power, Py ............. ... . 10 mW
Peak Gate Input Power, Py . .... .. S 50 mW
Gate Input Current, Iy oo 50 mA
Reverse Gate Input Voltage, Viy .................. 50V
Total Package Power Dissipation, P, ........... See Graph
Operating Temperature Range, T, ........ —20°C to +85°C
Storage Temperature:Range, Ty ........ —55°C to +150°C

ALLOWABLE AVERAGE POWER DISSIPATION
AS A FUNCTION OF AMBIENT TEMPERATURE

ALLOWABLE POWER DISSIPATION IN WATTS

50

100

AMBIENT TEMPERATURE IN °C

. No. A-11,090
ELECTRICAL CHARACTERISTICS for any one individual SCR*
Test Limits
Characteristic Symbol Temp. Test Conditions Min.. Max. Units
Forward Blocking Current R +70°C Vi = 35V, Vyy = 100 mV — 50 A
‘Gate-to-Anode
Leakage Current In +70°C Vi =0V, Vy = 50V — 250 mA
Forward ON Voltage Vikon +25°C l,=2/5mA V, =25V — 1.2 v
i +55°C Iy = 275mA V= 25V — 1.15 v
Gate Trigger Current [ +25°C Vi = 7.0V, Vy = 25V, R = 50Q — 300 A
Gate Trigger Voltage Vinow +25°C Ve = L7V, t, = 20 us, R, = 500 — 2.5 v
(Gate OFF Voltage Vinern +70°C Vi = 35V, R = 50Q 100 — mV
Gate OFF Current inorp) +70°C Vik = 35V, R, = 50Q — 10 A
Holding Current Iy 0°C Igury = 20 mA - 10 mA
+55°C Ingnry) = 20 mA — 5.0 mA
Anode OFF Voltage Vikor +55°C Viy = 5.0V, R, = 50Q 400 — mV

*Ia i, and Iy test conditions and limits for the paralleled SCRs at pin 8-9 or pin 1-16 of the UTN-2886B are twice the value shown.
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UTN-2886B and UTN-2888A
MONOLITHIC SCR ARRAYS

R
115 VAC ' Va
GATE 1
1° 16
*
2 15
GATE 2 GATE 6§ﬁ2
3 14
4 13
5 12
= GATE 3 _ =
6 11
GATE 5
7 10
3 IV : s
GATE 4

* Two Parallel SCRs

Dwg. No. A-11,091

TYPICAL LAMP APPLICATION

Vaa

ViN

See. Application Notgs

7

Dwg. No. A-11,089

TYPICAL WAVEFORMS

APPLICATION NOTES

1. These devices normally operate from an unfil-
tered half-wave or full-wave rectified source. They
cannot be operated with a bidirectional (unrectified)
a-c source. ‘ ‘

2. During operation, the SCR is turned ON by
application of a positive voltage to the input. The
SCR will remain ON, even though the input voltage
is removed or made slightly negative, until the
anode-to-cathode voltage is reduced to below the
anode OFF 'voltage. ’ ‘

3. When using mﬁltiplé SCRs and a common sup-
sly, gate-to-anode leakage currents can hold the
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supply voltage above the anode OFF voltage and
prevent proper turn-OFF. To insure proper opera-
tion, resistor R should be used as shown in the typical
application. The maximum resistor value is deter-
mined from: o

Viworn 400 mv

(n-1) 1 (n-1) 250 uA
where n is the number of SCRs being used in the

system. Note that n = 2 for pin 8-9 and pin 1-16 of
the UTN-2886B.

4. Various combinations of number of outputs
conducting, duty cycle, and ambient temperature
must be held within the allowable package power
dissipation limits shown.




UDN-2949Z
HIGH-CURRENT BIPOLAR HALF-BRIDGE MOTOR DRIVER

UDN-2949Z
HIGH-CURRENT BIPOLAR HALF-BRIDGE MOTOR DRIVER

FEATURES

e 3.5 A Peak Output

e 32V Qutput Breakdown

e Qutput Transient Suppression

o TTL, CMOS, PMOS, NMOS Compatible Inputs
o High-Speed Chopper (to 100 kHz)

o Low Standby Current (10 mA)

® T0-220 Style Package

THE UDN-2949Z is a monolithic half-bridge

motor driver supplied in a power-tab TO-220
style package. The circuit combines sink and
source drivers with diode protection, gain and
level shifting systems, and a voltage regulator
for single-supply operation. The unit is specif-
ically designed for servomotor drive applications
using pulse-width modulation (chopping).

The chopper drive mode is characterized by a
minimum power dissipation requirement, low
saturation voltages, and low chopper storage
times for the NPN sink driver. Predriver stages
reduce input drive requirements while allowing
the output to switch currents of 2 amperes. Out-
put d-c current accuracies of better than 10% at
100 kHz can be obtained. ‘

The PNP sourcing driver is turned ON by an
active high input while the NPN sinking driver is
activated with a low input. These inputs are
completely compatible with TTL, low-voltage
CMOS, PMOS, and NMOS.

The UDN-2949Z may be used in pairs (full-
bridge) for d-c stepper motor or brushless a-c
motor drive applications. Such applications may
require an' external ground clamp diode
(1N4000) connected at the output of each device
in order to minimize package power dissipation.

SINK INPUT [

SOURCE INPUT[™> — ]

DWG. NO. A-11,177

Single-chip construction and the power-tab
TO-220 style package provide improved cost ef-
fectiveness and reliability over discrete compo-
nent motor drive systems with excellent power
dissipation capability, minimum size, ease of in-
stallation, and heat sinking.

The package heat tab is at ground potential.
Multiple devices may share a common heat sin
without insulating hardware. ’

The UDN-2949Z power driver may be used in
stepper-motor bipolar bridge-driver circuits, for
example, with the Sprague UCN-4202A Stepper
Motor Translator/Driver.
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ELECTRICAL CHARACTERISTICS at Ty = 25°C, Vs = 24V (unl@u otherwise noted).

UDN-29492

HIGH-CURRENT BIPOLAR HALF-BRIDGE MOTOR DRIVER
e .

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Range, Vg ................. 15Vto 30V
Input Voltage Range, Viy . ............. —0.3Vto +7.0V
Peak Output Current, (100 ms, 10% d.c.), lgp . ... ... +35A
Continuous Output Current, gy ... .............. +2.0A
Package Power Dissipation, Py ............... See Graph
Operating Temperature Range, T, ........ —20°C to +85°C
Storage Temperature Range, Ty ........ —55°C to +150°C

LOGIC TRUTH TABLE

Source Driver Sink Driver” - Output,
Input, V, Input, Vg Vy
Low Low Low
Low High Open
High High High
High Low Disallowed

Test Conditions
Source Driver Sink Driver Output Limits
Characteristic Input, Pin 2 Input, Pin 5 Pin 4 QOther Min. Max. Units
Output Leakage Current 08V 24V ov Vg=28V — =500 pA |
08V 24V 28 V Vg=28V — 500 pA
Output Sustaining Voltage 0.8V 08to24V 2.0A Test Fig. 1 30 — v
Output Saturation Voltage 24V 24V —20A 22 — v
08V 08V 20A — 2.0 v
Output Source Current 24V 24V — =2.0 - A
Output Sink Current 08V 08V - 2.0 — A
Input Open-Circuit Voltage —250 pA —250 pA - - 15 v
Input Current 2.4V 24V NC - —700 uA
08V 08V NC — =50 mA |
Propagation Delay 08V 08t24V NC = 750 ns |
08to24V 24V NC - 5.0 us |
Clamp Diode Forward Voltage NC NC 20A Test Fig. 2 = 2.2 y
Supply Current NC NC NC - 35 mA

Note: Positive (negative) current is defined as going into (coming out of) the specified device pin.
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UDN-2949Z
HIGH-CURRENT BIPOLAR HALF-BRIDGE MOTOR DRIVER

DUG. NO. A-11,178

TEST FIGURE 1

APPLICATION

1. The source and sink outputs should not
be ON simultaneously (V, High, Vs Low). High
‘‘crossover’’ currents could degrade or destroy
the device.

2. Do not assume from the Logic Truth
Table that both inputs can be connected (V4
High or Low only). The sink driver is con-
siderably faster than the source driver. An input
shift from high-to-low levels could produce a
condition where both drivers are ON, and that
condition could occur for as long as 5 us.

3. It is recommended that the inputs be
driven separately, and that the sink driver input

DWG. NO. A-11,179

TEST FIGURE 2

NOTES

not be pulled low (turned ON) for at least 5 us
(max. source tpp) after the source driver input is
pulled low (turned OFF). The sink driver should
be allowed to go high (turned OFF) at least 750
ns (max. sink tpp) before the source driver goes
high (turned ON).

SOURCE

INPUT, Vs, —L-———J———

SINK —{5us jem  —] fo—750 ns
INPUT, v;‘——‘-j I——

DWG.NO. A-11,242

Timing Conditions

r“—_—\

DIRECTION |

s i e

SPEED (PWM)

3%

<2A
lout ﬂ

LA
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UDN-29492
HIGH-CURRENT BIPOLAR HALF-BRIDGE MOTOR DRIVER
e S

PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE

E
<
2
4
T 3°C/W HEAT SINK
£10 S

. b Y
6 RN
= ey
a 10%
7] /WH
o €,
: \%k
>3 -~

5 ~—

(O] o
< P 3OCVM/H
S \N EAT SINK
E \Nﬁ -0 o
a
5
S0
z 30 40 50 60 70 80

AMBIENT TEMPERATURE, Tp, IN °C

DWG. NO. A-11,183

SINGLE-WINDING D-C OR STEPPER MOTOR ‘ FULL-BRIDGE D-C SERVO MOTOR APPLICATION

+24V

DWG.NO. A-11,181 DIRECTION
SPEED
(PWH) DWG. NO. A-11,182
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UDN-2952B and UDN-2952W FULL-BRIDGE MOTOR DRIVERS

UDN-2952B AND UDN-2952W
FULL-BRIDGE MOTOR DRIVERS

FEATURES

High Output Current

Adjustable Short-Circuit Protection
Thermal Shutdown

Internal Clamp Diodes

TTL, DTL, PMOS, CMOS Compatible
DIP or SIP Packaging

FULL-BRIDGE motor driver IC Types

UDN-2952B and UDN-2952W have both the
logic circuitry and Darlington-pair power drivers
for bidirectional control of d-c motors operating
at currents of up to 2 A.

The integrated circuits carry extensive circuit
protection. Output current-limiting is deter-
mined by the user’s selection of sensing resistors.
Both drivers have thermal shutdown networks
that disable motor drive if the circuits’ power
dissipation ratings are exceeded. Internal tran-
sient suppression is built into both.

Type UDN-2952B is in a 16-pin dual in-line
package with heat-sink contact tabs. The lead
configuration enables easy attachment of a heat
sink while fitting a standard integrated circuit
socket or printed wiring board layout. Type
" UDN-2952W, for higher power requirements, is
in a 12-pin single in-line power tab package.

Both drivers have tab temperature ratings of
+70°C and require external heat sinks.

\

Dwg. No, A-11,330

UDN-2952B

Dwg. No, A-11,332

UDN-2952W

ABSOLUTE MAXIMUM RATINGS
at Tyyp = +70°C

Motor Supply Voltage, Vo, .................... ... 36V
Logic Supply Voltage, V, ....................... 7.0V
Substrate Voltage, Vo, ........................ =24V
Input Voltage, V, or Veyae - oovvooe 30V
Output Current, |, (UDN-2952B) Continuous . . . . .. +1.0A

100 ms, 10% duty cycle .. +3.5A

(UDN-2952W) Continuous . . . . .. +2.0A

100 ms, 10% duty cycle .. £5.0A

Package Power Dissipation, P (UDN-2952B) . ... . .. 6.7 W*
(UDN-2952w) 27 W**

Operating Temperature Range, T, —20°C to +85°C
Storage Temperature Range, T —55°C to +150°C

*Derate at the rate of 83.3 mW/°C above T,;
**Derate at the rate of 333 mW/°C above T,,o

= +70°C.
= +70°C.
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UDN-2952B and UDN-2952W FULL-BRIDGE MOTOR DRIVERS

UDN-2952wW UDN-29528

3 ! ! 6 7 ! 9
o~ (=) wd ==} [F%} o o — — >
s § g = % L 2 503 >$ = Dug.No. A-11,368B
x Z o
© Dwg.No. A-11,369A
FUNCTIONAL BLOCK DIAGRAM
+5V Vs
9 o
1
:'VDD doommmem 4------ -~
V 6 BBI VK I VBBZ
. 16 1 9
bl ld.
Ll L
HEg- -~ {318
1 <
PHASE 5
ENABLE (510D /
@5 (9 2 G N @D
b 8 e
TSUBSTRATE { GROUND 551! Ar SS25 | SUBSTRATE
: : ! $
L <+ L —— oo .-
+
UDN-2952B (DIP) Dwg.No. A-11,3678

ao

1

UDN-2952W (SIP)
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UDN-2956A and UDN-2957A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

UDN-2956A and UDN-2957A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

OMPRISED of five common  collector NPN
Darlington output stages, the associated com-
mon base PNP input stages, and a common ‘‘ena-
ble’’ stage, the UDN-2956A and UDN-2957A
high-voltage, high-current source drivers are used to
switch the ground end of loads which are directly
connected to a negative supply. Typical loads in-
clude telephone relays, PIN diodes, and LEDs. Both
devices will sustain output OFF voltages of —80 V
and will source currents to —500 mA per driver.

Under normal operating conditions, these units will -

sustain load currents of —200 mA on each of the five
drivers simultaneously at ambient temperatures up to
+70°C.

The UDN-2956A driver is intended for use with
MOS (PMOS or CMOS) logic input levels operating
with supply voltages from 6 V to 16 V. The UDN-
2957A driver has appropriate input current limiting
resistors for operation from TTL, Schottky TTL,
DTL, and 5 V CMOS. With either device, the input
and enable levels must both be biased towards the
positive supply to activate the output load.

Integral transient suppression diodes allow these
devices to be used with inductive loads without the
need for discrete diodes. In order to maintain isola-
tion between drivers, the -substrate should be con-
nected to the most negative supply applied.

Input connections are on one side of the dual
in-line package, output connections on the other side
to simplify printed wiring board layout.

The UDN-2956A and UDN-2957A high-voltage,
high-current drivers are supplied in 14-lead dual
in-line packages conforming to JEDEC outline

OWG. NO. A-10,229

TO-116 (MO-001AA). Hermetically-sealed ver-
sions of these devices (with reduced package power
dissipation capability) are available.

ABSOLUTE MAXIMUM RATINGS at 25°C
Free-Air Temperature (reference pin 7)

Supply Voltage, Vee . ... . —80V
Input Voltage, Vi, (UDN-2956A) ................. +20V

(UDN- 2957A) ................. +10V
Output Current, loyr ... ..t —500 mA

Power Dissipation, P, (any one driver) ............. 1L.0W

(total package). ............ 2.0w*
Operatrng Temperature Range, T, ....... —20°C to +85°C
Storage Temperature Range Ts —55°C to +150°C

*Derate at the rate of 16.67 mW/°C above 25°C.
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UDN-2956A and UDN-2957A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS
o e

ELECTRICAL CHARACTERISTICS at T, = + 25°C, Vause = Vi (unless otherwise specified)

Applicable
Characteristic Symbol Devices Test Conditions Limit
Output Leakage Current | Igg UDN-2956A Viv = Vensge = 0.4V, Voiy = =80V, T, = +70°C —200 nA Max.
Vin = 04V, Viyge = 15V, Vi = =80V, T, = +70°C —200 A Max.
Vin =15V, Veypge = 04V, Vgyy = =80V, T, = +70°C —200 1A Max.
UDN-2957A Vi = Vouge = 0.4V, Vo = —80V, T, = +70°C —200 A Max.
Vin = 0.4V, Vouge = 385V, Vo = 80V, T, = +70°C —200 A Max.
Vi = 3.85V, Vouae = 0.4V, Vo; = —80V, T, = 70°C —200 A Max.
Collector-Emitter Veesn UDN-2956A Vi = 6.0V, lpy; = 100 mA — 1.20 V Max.
Saturation Voltage Vie = 7.0V, Iy = 175 mA — 1.35V Max.
Vip = 10V, ly; = —350 mA — 1.70V Max.
UDN-2957A Viy = 24V, loy = —100 mA — 1.20 V Max.
Viy = 2.7V, gy = =175 mA — 1.35V Max.
Viy =39V, Iy = —350mA —~ 1.70 V Max.
Input Current Inom UDN-2956A Vy = 6.0V, Vo = =20V 650 A Max.
Vo =15V, Vo = =20V 1.85 mA Max.
UDN-2957A Viy =24V, Vor = =20V 675 wA Max.
Vo =385V, Vo = 2.0V 1.40 mA Max.
lworn ALL 1 logr = =500 A, T, = +70°C 50 A Min.
Output Source Current lour UDN-2956A Vi =50V, Voyy = =20V —125 mA Min.
Viy = 6.0V, Voyy = =20V —200 mA Min.
Vi = 7.0V, Vi = =20V —250 mA Min.
Vi =80V, Vo; = =20V —300 mA Min.
Vi = 9.0V, Voy = —20V —350 mA Min.
UDN-2957A Vi = 24V, Vor = =20V —125 mA Min.
Ve = 2.7V, Vor = =20V —200 mA Min.
Vi =30V, Vo = =20V —250 mA Min.
Vi =33V, Vo = =20V —300 mA Min.
Vih =36V, Voyy = =20V —350 mA Min.
Output Sustaining Veesus UDN-2956A Vip = 04V, Iy = —25mA 50 V Min.
Voltage UDN-2957A Ve = 04V, loy = —25mA 50V Min.
Clamp Diode Iy ALL Ve =80V 50 A Max.
Leakage Current
Clamp Diode Ve ALL I = 350 mA 2.0V Max.
Forward Voltage
Turn-On Delay tox ALL 05E,t0 0.5E, R =400Q C; = 25pF 4.0 us Max.
Turn-0ff Delay torr ALL 0.5E,t0 0.5E, R = 400Q C; = 25pF 10 s Max.
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UDN-2956A and UDN-2957A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

INPUT CURRENT
AS A FUNCTION OF INPUT VOLTAGE
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z UDN-2956A o1 //
e 1
3 10 /, ~
5 - L~
= 7
0.5 Vel
/,
5 6 § 9 10 1 1 T
INPUT VOLTAGE IN VOLTS Dwg. No. A-11,060
L5
d
7
UDN-2957A
T 10 = -
=z / -
3 -
£ //
3 MAX_A
5 0.5
g P _4
0
20 2.5 3.0 35 4.0

INPUT VOLTAGE IN VOLTS Dwg. No. A-11,061
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UDN-2956A and UDN-2957A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

ALLOWABLE PEAK OUTPUT CURRENT
IN mA AT 50°C

ALLOWABLE PEAK OUTPUT CURRENT
AS A FUNCTION OF DUTY CYCLE
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SERIES UDN-2980A :
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

SERIES UDN-2980A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

FEATURES
© TTL, DTL, PMOS, or CMOS Compatible Inputs
© 500 mA Qutput Sdurcé‘Current Capability
© Transient-Protected Outputs
® (Qutput Breakdown Voltage to 80 V

RECOMMENDED for applications requiring sep-

arate logic and load grounds, load supply volt-
age to +80 V, and load currents to 500 mA, Series
UDN-2980A source drivers are used as interfaces
between standard low-power digital logic and relays,
solenoids, stepping motors, and LEDs.

Under normal operating conditions, these devices
will sustain 120 mA continuously for each of the
eight outputs at an ambient temperature of +50°C
and a supply of +15 V. All devices in this series
incorperate input current limiting resistors and out-
put transient suppression diodes.

Type UDN-2981A and UDN-2983A drivers are
for use with +5 V logic systems — TTL, Schottky
TTL,DTL, and 5 V CMOS. Type UDN-2982A and
UDN-2984A drivers are intended for MOS interface
(PMOS and CMOS) operating from supply voltages

\V/

>
>
>
>
T
>

>

OWG. KO. A-10,243

of 6 to 16 V. Types UDN-2981A and UDN-2982A
will sustain a maximum output OFF voltage of
+50 V, while Types UDN-2983A and UDN-2984A
will sustain an outputvoltage of +80 V. In all cases,
the output is switched ON by an active high input
level.

Series UDN-2980A high-voltage, high-current
source drivers are supplied in 18-lead dual in-line
packages. On special order, hermetically-sealed ver-
sions of these devices (with reduced package power
dissipation capability) can also be furnished.

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature

Output Voltage, Range Vc; (UDN-2981A & UDN-2982A)
: (UDN-2983A & UDN-2984A)

Input Voltage, V,y (UDN-2981A & UDN-2983A)
(UDN-2982A & UDN-2984A)

Output Current, 1oy

Power Dissipation, P, (any one driver) .............

(total package)

Operating Temperature Range, T, . ...............

Storage Temperature Range, Tg
*Derate at the rate of 18 mW/°C above +25°C.

+5Vto +50V
+35Vto +80V
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SERIES UDN-2980A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

POWER DISSIPATION
ONE OF EIGHT DRIVERS AS AFUNCTION OF AMBIENT TEMPERATURE
v, 2 25\
Gf) $
z
g 2.0
20 K E
2 N2
S 15 &
C N\
2983/84 ONLY 7.2K g Lo \“
o b
£ LY
INPUT WA 3K = A Y
O ' : 205 LI
* Oourpur § \L
: 15K A 2 . \\
crouns (@)1 0 50 ST
77 DWG.NO. A-10,2428 AMBIENT TEMPERATURE IN °C

Dwg. No. A-11,112A

ELECTRICAL CHARACTERISTICS at T, = +25°C (unless otherwise specified)

Applicable Test Limit
Characteristic Symbol Devices Test Conditions Fig.1 Min. § Typ. | Max. | Units
Output Leakage Current | g UDN-2981/82A Vin = 04V* Vg =50V, T, = +70°C| 1 — — | 200 wA
UDN-2983/84A Vip = 04V* Vg =80V, T, = +70°C]| 1 — | — | 200 | uA
Collector-Emitter Vv = 24V, oy = —100 mA 2 — 1.6 18 )
Saturation Voltage Veesan Al Vin = 24V, loy; = =225 mA 2 — 1.7 1.9 v
Vi = 24V, lgr = —350 mA 2 — 18] 20 )
UDN-2981/83A | Vy = 24V 3 — | 140 200 | wA
Input Current om Vi = 3.85V 3 — | 310 | 450 | uA
UDN-2982/84A Vie = 24V 3 — | 140 200 | wmA
Vi = 12V 3 — | 125] 193] mA
Output Source Current lour UDN-2981/83A Vin =24V, V=20V 2 |1 =350 — — mA
UDN-2982/84A | Vi = 24V, Vi = 2.0V 2 | =350 — | — mA
Supply Current Ig UDN-2981/82A Vin = 24V*, Vg = 50V 4 — — 10 mA
(Outputs Open) UDN-2983/84A Vin = 24V* Vg = 80V Ll — | — 10 mA
Clamp Diode N UDN-2981/82A | Vi =50V, V,y = 0.4V* 5 — | — 50 A
Leakage Current UDN-2983/84A Ve =80V, V= 04V* 51 — | — 50 A
Clamp Diode Ve Al I = 350 mA 6 — 1.5 2.0 )
Forward Voltage
Turn-On Delay ton All 0.5 Ey to 0.5 Egyy, R, = 100€2, — | — 1.0 2.0 us
Vs =35V
Tum-0ff Delay torr All 0.5 Ey to 0.5 Egyr, R, = 10042, —1 — 1 50 10 us
Vs = 35V

*All Inputs Simultaneously
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SERIES UDN-2980A
"HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

TEST FIGURES

I CEX

DWG. NO.A-11,083

Figure 1

DWG. NO. A-11,085

Figure 3

DWG. NO. A-11,087

Figure 5

DWG. NO. A-11,084

Figure 2

DWG. NO, A-11,086

Figure 4

OPEN

L
NET

DWG. NO. A-11,088

Figure 6
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SERIES UDN-2980A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS
L ]

ALLOWABLE PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE
TYPE UDN-2981A/82A
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SERIES UDN-2980A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

ALLOWABLE PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE
SERIES UDN-2980A
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SERIES UDN-2980A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

ALLOWABLE PEAK COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE
TYPES UDN-2983A/84A
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SERIES UDN-2980A
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS
L

INPUT CURRENT AS A FUNCTION , INPUT CURRENT AS A FUNCTION

OF INPUT VOLTAGE FOR TYPES UDN-2981/83A - OF INPUT VOLTAGE FOR TYPES UDN-2982/84A
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TYPICAL ELECTROSENSITIVE PRINTER APPLICATION
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TYPICAL VALUES: Vg = 50 V
lour = 200-300 mA



SERIES UDN-3600M
DUAL 2-INPUT PERIPHERAL and POWER DRIVERS

SERIES UDN-3600M
DUAL 2-INPUT PERIPHERAL and POWER DRIVERS

FEATURES

o Four Logic Types

o DTL/TTL/PMOS/CMOS Compatible Inputs

o Low Input Current

o 300 mA Continuous Output Current

o Sustaining Voltage of 80 V

@ Pin-for-Pin Replacement for Series LM3600N

@ Pin-for-Pin Replacement for SN75451BP thru SN75454BP and
75461 thru 75464

Description

These “mini-DIP” dual 2-input peripheral and power drivers are bi-polar
monolithic integrated circuits incorporating AND, NAND, OR, or NOR
logic gates, and high-current switching transistors on the same chip. The
two output transistors are capable of simultaneously sinking 300 mA con-
tinuously at ambient temperatures of up to. 4-70°C. In the OFF state, these
drivers will sustain at least 80 V.

Applications

The Series UDN-3600M dual drivers are ideally suited for interface between
low-level or high-level logic and high-current/high-voltage loads. Typical
applications include driving peripheral loads such as incandescent lamps,
light-emitting diodes, memories, heaters, and other non-inductive loads of
up to 600 mA (both drivers in parallel).

With appropriate external diode transient suppression, the Series UDN-
3600M drivers can also be used with inductive loads such as relays, solenoids,
and stepping motors.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Vo .o oo 7.0V
Input Voltage, Vig - -« oo oo 30V
Output Off-State Voltage, Vorr «+ oo oo oot e 80V
Output On-State Sink Current, loy . ..., 600 mA
Power Dissipation, Py .............. L R 15W

Each Driver .. ... .. 0.8W

Derating Factor Above T, = 25°C ..................... 12.5 mW/°C or 80°C/W
Operating Free-Air Temperature Range, Ty ............. wwvin... —20°C to +85°C
Storage Temperature Range, Ty ............... ... .....0. —55°C to +150°C
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SERIES UDN-3600M

DUAL 2-INPUT PERIPHERAL and POWER DRIVERS

RECOMMENDED OPERATING CONDITIONS

Min.

Nom. Max. Units
Supply Voltage (Veo) 4.75 5.0 5.25 v
Operating Temperature Range 0 +25 85 C
Current into any output (ON state) 300 mA
INPUT PULSE CHARACTERISTICS
Vinto) = OV te=Tns tp = lus
Vin(1) = 3.5V te = ldns PRR = 500kHz
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)
Test Conditions: Limits
Driven Other
Characteristic Symbol | Temp. Vee Input Input Output Min. Typ. Max. Units Notes
“1" Input Voltage Vin(1) MIN 2.0 \
“0" Input Voltage Vinto) MIN 0.8 \%
“0" Input Current | linfo) MAX | 04V 30V 50 100 uA 2
“1" Input Current lin(1) MAX 30V ov 10 7. 2
Input Clamp Voltage [ Vi MIN | —12mA -15 %
SWITCHING CHARACTERISTICS at Ve = 5.0V, Ty = 25°C
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time tpdo Vs =70V, R = 4659 (10 Watts) 200 500 ns 3
C. = 15pF: :
Turn-off Delay Time tpd1 Vs = 70V, Ry = 4650 (10 Watts) 300 750 ns 3
CL =15 pF
NOTES:

1. Typical values are at Vec = 5.0V, Ta = 25°C.

2. Each input tested separately. . k
3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal.

4. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-3600M
DUAL 2-INPUT PERIPHERAL and POWER DRIVERS
.

Type UDN-3611M Dual AND Driver

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven]  Other
Characteristic Symbol Temp. Vee Input Input| Output Min.  Typ. Max. | Units Notes
1" Qutput Reverse Current lott MIN 20V 20V 80V 100 uA
OPEN] 2.0V 20V ] 8V 100 Py
0" Qutput Voltage Von MIN 0.8V Vee 100 mA 025 04 v
MIN 0.8V Vee 300 mA 0.5 0.7 v
“1" Level Supply Current lect) NOM MAX | 5.0V 50V 8.0 12 mA 1,2
“0"" Level Supply Current Tecio) NOM— | AX | 0V A 35 19 mA 1,7

15pF

:ENo'e 3) h = = == Vout())
= = = = ' = loap QUTPUT 50% 50%
CIRCUIT v, o, - kfme
______ 3 out(0)

0"G. NO. A-7876D

Type UDN-3612M Dual NAND Driver

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

OWG. No. A-7628C

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input’| Output Min. Typ. Max. | Units Notes
“1"” Qutput Reverse Current loft MIN 0.8V Vee 80V 100 A
OPEN | 0.8V Vee 80V 100 1A
“0"” Output Voltage Von MIN 20V 20V | 100 mA 025 04 v
MIN 20V 20V | 300mA 0.5 0.7 v
“1" Level Supply Current lec) NOM MAX ov ov 12 14 mA 1,2
70" Level Supply Current Tccio) | NOM | WMAX | 50V 50 0 53 mA 1,2

ouT-
INPUT 2.4V V=8V PUT Vs

PULSE
GENERATOR

15pF

(Note3) ouTPUT
= = = -« == Vout(0)
CIRCUIT DWG. NO. A-7900A

DWG. No. A-9638

NOTES:
1. Typical values are at Ve = 5.0V, Ta = 25°C.
2. Per package.
3. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-3600M
DUAL 2-INPUT PERIPHERAL and POWER DRIVERS

Type UDN-3613M Dual OR Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise -noted)

Test Conditions Limits
) Driven .| Other
Characteristic Symbol Temp. Vee Input Input | Output Min.  Typ. .Max. | Units Notes
“1" Qutput Reverse Current lost MIN 20V ('A% 80V -+100 uh -
. OPEN | 2.0V oV 80V 100 wh

“0"" Qutput Voltage Von ) MIN 0.3V 0.8V | 100mA 025 04 v

) MIN 0.8V 0.8V | 300mA 0.5 0.7 v
“1" Level Supply Current lcc) NOM MAX 50V 50V 80 - 13 mA 1,2
“0" Level Supply Current lecio) NOM MAX v oV 36 - 50 mA 1,2

out-
INPUT  Vees5v  PUT Vg

"""" hl
PSR
PULSE ! I
i
! 1
! l
: :Erl:r:a) ' ‘ ) - = ==Vout(l
. 1L 1 L : L tomo : ouTPUT 50% 50%
I creunt i Vour(O) OWG. NO. A-9795

D¥G. NO. A-78778

Type UDN-3614M Dual NOR Driver

OWG. No. A-7628C

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other :
Characteristic Symbol Temp. Vee Input -{ -Input | Output Min. - Typ.  Max. Units | Notes
“1" Output Reverse Current loff MIN 08V 08V 80V 100 A
OPEN | 0.8V 08V. ] 80V 100 pA
“0” OQutput Voltage Von MIN 2.0V 0V ] 100mA 025 04 \
. _ MIN 2.0V oV 300 mA 0.5 0.7 v
“1" Level Supply Current lecny NOM MAX | 0V oV 12 15 mA 1,2
“0” Level Supply Current lecto) NOM MAX | 5.0V 50V 40 50 mA 1,2

ouT-
INPUT  VCE5V PUT Vg

ry--"71 e ~ Vi)
PSR
J |
1 ! Vin(0)
! |
: |
| 3~ 15¢F : Vout(1)
| :[(Note 3
1

L 1l 1 L1l om0 : ouTpuT

I creuit —— == == = Vout(0)
| I J

DWG. NO. A-79004
DWG. NO. A-9942

NOTES:

1. Typical values are at Vec = 5.0V, To = 25°C.
2. Per package.
3. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-5700A
QUAD 2-INPUT PERIPHERAL and POWER DRIVERS

SERIES UDN-5700A
~ QUAD 2-INPUT PERIPHERAL and POWER DRIVERS

— TRANSIENT PROTECTED OUTPUTS

FEATURES:

® Four Logic Types

® DTL/TTL/PMOS/CMOS Compatible Inputs
® Low Input Current

© 300 mA Continuous Output Current

@ Sustaining Voltage of 80V

Description

These 16-lead quad 2-input peripheral and power drivers are bi-polar mono-
lithic integrated circuits incorporating AND, NAND, OR, and NOR logic
gates, high-current switching transistors, and transient suppression diodes on
the same chip. The four output transistors are capable of simultaneously
sinking 300 mA continuously at ambient temperatures of up to +70°C. In
the OFF state, these drivers will sustain at least 80 V.

Applications

The Series UDN-5700A quad drivers are ideally suited for interface between
low-level or high-level logic and high-current/high-voltage loads. Typical
applications include driving peripheral loads such as incandescent lamps,
light-emitting diodes, memories, and heaters.

The integral transient suppression diodes allow their use with inductive
loads such as relays, solenoids, or stepping motors without the need for dis-
crete diodes. For non-inductive loads, the diode common bus can be used
as a convenient lamp test.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Voo .. ..o oo 7.0V
Input Voltage, Viy -« oo e 30V
Output Off-State Voltage, Vs ..o oo oo 80V
Output On-State Sink Current, loy .. ..o 600 mA
Suppression Diode Off-State Voltage, Vo .. .. oo 80V
Suppression Diode On-State Current, lgy . ... ... 600 mA
Power Dissipation, P, ...................... T I 20w

Each Driver ... ..o 0.8W

Derating Factor Above 25°C ... i it 16.7 mW/°C or 60°C/W
Operating Free-Air Temperature Range, T, . .................... —20°C to +85°C
Storage Temperature Range, Tg ...................cooun... —55°C to +150°C
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SERIES UDN-5700A
QUAD-2-INPUT-PERIPHERAL -and-POWER -DRIVERS

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
_Supply Voltage (Vco): 4.75 5.0 5.25 v
Operating Temperature Range 0 +25 185 C
Current into any output (ON state) 300 mA

INPUT PULSE CHARACTERISTICS
Vin(o) = OV te= Tns tp = lus
Vin(1) = 3.5V tr = ldns PRR = 500kHz

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven Other
Characteristic Symbol Temp. Vee Input Input Output Min. Typ. Max. Units Notes
“1"" Input Voltage Vin(1) MIN 2.0 v
“0" Input Voltage Vin(o) MIN 0.8 v
“0"" Input Current | lino) MAX 04V 0V 50 100 uA 2
“1"" Input Current - | lin(1) MAX 30V ov 10 uA 2
Input Clamp Voltage | Vi MIN —-12mA -15 \'

SWITCHING CHARACTERISTICS at Vee = 5.0V, Ty = 25°C

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time tpdo E/s = l750 VF, Ry = 4659 (10 Watts) 200 500 ns 3
L=10p
Turn-off Delay Time tpd1 (\:/s = l750 Vﬁ Ry = 4650 (10 Watts) 300 750 ns 3
L=10p

NOTES:
1. Typical values are at Vcc = 5.0V, To = 25°C.
2. Each input tested separately.
3. Voltage values shown in the test circuit waveforms are with. respect to network ground terminal.
4. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-5700A
QUAD 2-INPUT PERIPHERAL and POWER DRIVERS

Type UDN-5703A Quad OR Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input Input | Output Min.  Typ.  Max. | Units Notes

“1" Qutput Reverse Current Lot MIN 20V ov 80V 100 )

OPEN | 2.0V oV 80V 100 )
“0" Output Voltage Von MIN 0.8V 0.8V | 150 mA 035 05 v

MIN 0.8V 0.8V | 300mA 0.5 0.7 v
Diode Leakage Current Ik NOM NOM ov oV OPEN 200 uA 3
Diode Forward Voltage Drop | Vp NOM NOM Vee Vee 15 1.75 v 4
1" Level Supply Current leem) NOM MAX 50V 50V 16 25 mA 1,2
0" Level Supply Current lccioy | NOM MAX ov oV 72 100 mA 1,2

INPUT Vecssv opEN. OUTPUT v

Vin(©)

1

| I
ot r -
1 1

[
1
1
|
|
1
I
1
1
'
1
'
[
I
t

tpdl 1pd0
15pF H
JALNo?e 5) \ = = ==Vout()
1 L L L L L OuTPUT 50% 50%
= = = < , TLleap v
| CIRCUIT 00t (0)

Jé. NO. A-9123A

Type UDN-5706A Quad AND Driver |
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

OWG. No. A-7628C

Test Conditions Limits
; Driven | Other
Characteristic Symbol | Temp. Vce Input Input | Output Min.  Typ.  Max. | Units Notes
“1"" Output Reverse Current loft MIN 20V 20V 8V 100 A
OPEN | 20V | 20V ] 8V 100 .
0" Output Voltage Von MIN 0.8V Vee 150 mA 035 05 v
MIN 0.8V Vec | 300mA 0.5 0.7 v
Diode Leakage Current lix NOM NOM ov ov OPEN 200 uA 3
Diode Forward Voltage Drop Vo NOM NOM Vee Vee 15 1.75 v 4
“1"" Level Supply Current leeq) NOM MAX 50V 50V 16 24 mA 1,2
“0" Level Supply Current lecio) NOM MAX oV ov 70 98 mA 1,2
INPUT 2.4V Veessv gpen aire Vs
o0 0 o o 0 N . 1 Vcc
---q e
: RL ) : o et Vin() 2 15
; | i 3 14
| ! : Vin(0)
! o —=
: : ; : | 4 Pt 14 13
! 15pF tpd1 > I >+ tpd0
E I(Note 5) : ' ! o Vourt)) 3 .2
= = = = ' = Lomp 1 ouTPUT %50% 50% y‘ 6 11
LSBT g Vour ) 71 L g T 110
DWG. 0. A-7878A DWG. No. A-7628C
NOTES: = ’
1. Typical values are at Vec = 5.0V, To = 25°C. ONG. %0. A-9866

2. Per package.

3. Diode leakage current measured at Vg = Vo#f(min).

4. Diode forward voltage drop measured at ¢ = 300 mA.

5. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-5700A
‘QUAD-2-INPUT PERIPHERAL -and POWER DRIVERS

Type UDN-5707A Quad NAND Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. Vee Input | Input | Output Min. ~ Typ.  Max.| Units | Notes
“1" Qutput Reverse Current loté ; MIN 0.8V Vee 80V 100 A |
) OPEN 08V Vee Vv 100 uA
“0" Qutput Voltage - Von "1 MIN | 20V 20V | 150 mA 035 05 v
MIN | 20V | 20V]| 300mA 05 07 v
Diode Leakage Current Ik NOM NOM Vee Vee OPEN 200 A 3
Diode Forward Voltage Drop | Vb NOM NOM ov ov 15 175 ) 4
“1" Level Supply Current leeq) NOM MAX | 0V oV : 24 30 mA 1,2
|~ 70" Level Supply Current T Tecor NOM | MAX | 50V 50V 80 106 mA 1,2

INPUT 2.4V VCC=5V ~p
o o Y gpen

[}
|
E Vin(0)
i 15pF tpd0 —1’-——‘ ;"__"'—'pd!
I | (Note ) ! : Vout(1)
= = = = | = 10AD 1 ouTeuT 0% 0%
I CRCUIT |
b e oo - Vout(0)
DWG. NO. A-7839A 0WG. HO. A-79004
Type UDN-5733A Quad NOR Driver 0. 7
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)
- Test Conditions Limits
Driven. |- Other . )
Characteristic Symbol- | Temp. Vee Input Input | Output Min.  Typ. Max. | Units | Notes
“1" Qutput Reverse Current loft MIN 08V 08V 8V 100 .
OPEN 08V 0sv| sov - ) 100 rA
“0" Qutput Voltage Von . MIN .]-20V ov 150 mA 035 05 v
MIN 20V ov 300 mA . 05 0.7 v
Diode Leakage Current ik NOM | NOM Vee Vec | OPEN ) 200 uA 3
Diode Forward Voltage Drop Vo NOM NOM ov oV 15 1.75 v .4
“1" Level Supply Current leciy | NOM MAX ] 0V oV 24 30 mA 1,2
“0" Level Supply Current lecto) NOM MAX 50V 50V 80 100 mA 1,2
»Ib}JT Vc=5v OPEN wur ‘ vs ] L
= Vin() 2 15
GENERATOR Vin(0)
Ll TN "3
Vout(1) 5 12
OAD 1 OL}TPUT 6 11
_E"E:li”_ a —= == == = Vou) 7 1L Tt {10
DWG. NO. A-9135A DWG. NO. A-7900A
ND| 9
NOTES: OWG. NO. A-9868
1. Typical values are at Vec = 5.0V, Ta = 25°C.

2. Per package. B

3. Diode leakage current measured at Vg = Vott(min).

4. Diode forward voltage drop measured at Is = 300 mA.

5. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-5700M
DUAL PERIPHERAL and POWER DRIVERS

SERIES UDN-5700M
DUAL PERIPHERAL and POWER DRIVERS

—— TRANSIENT PROTECTED OUTPUTS

FEATURES

o Four Logic Types :

o DTL/TTL/PMOS/CMOS Compatible Imputs
o Low Input Current

@ 300 mA Continuous Output Current

o Sustaining Voltage of 80V

Description

These “mini-DIP”’ dual peripheral and power drivers are bi-polar monolithic
integrated circuits incorporating AND, NAND,  OR, or NOR logic gates,
high-current switching transistors, and transient suppression diodes on the
same chip. The two output transistors are capable of simultaneously sinking
300 mA continuously at ambient temperatures of up to 4-70°C. In the OFF
state, these drivers will sustain at least 80 V.

Applications

The Series UDN-5700M dual drivers are ideally suited for interface between
low-level or high-level logic and high-current/high-voltage loads. Typical-
applications include driving peripheral loads such as incandescent lamps,
light-emitting diodes, memories, and heaters with a load current of up to
600 mA.

The integral transient suppression diodes allow the use of these drivers
with inductive loads such as relays, solenoids, or stepping motors without
the need for discrete diodes. When not required for transient suppression,
the diode common bus can be used to perform the “lamp test” function.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Veg. .. ... oo 7.0V
Input Voltage, Vip. . ... e e 0V
Output Off-State Voltage, Vogr. ... ... ..o 80V
Output On-State Sink Current, Iy, . .................................. 600 mA
Suppression Diode Off-State Voltage, Vo .. .. ............................ 8V
Suppression Diode On-State Current, |\ ................ ... ... . ..., 600 mA
Power Dissipation at Ty =25°C, Pp. . ... 15W

Each Driver. . . ... ... C.8W

Derating Factor. . ... .. ..............ocoouiiniuis 12.5 mW/°C or 80°C/W
Operating Free-Air Temperature Range, Tp.. ............... ... .. :—20°C to +85°C
Storage Temperature Range, Tg. . ............................ —55°C to +150°C
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SERIES UDN-5700M
DUAL -PERIPHERAL and-POWER-DRIVERS
)

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Voltage (Veo): 4.75 5.0 5.25 v
Operating Temperature Range 0 +25 185 ¢
Current into any output (ON sfate) 300 mA
INPUT PULSE CHARACTERISTICS
Vin(o) = OV tr= 7ns tp = lus
Vin(1) = 3.5V tr = ldns PRR = 500kHz
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)
Test Conditions Limits
Driven |  Other
Characteristic Symbol Temp.| Vce Input Input | Output | Min. ~ Typ.  Max. | Units Notes
“1" Input Voltage Vin(1) MIN 2.0 \
“0"" Input Voltage Vin(o) MIN 0.8 v
“0" Input Current at all Inputs
except Strobe lin(o) MAX | 04V 30V 50 100 . 2
“0” Input Current at Strobe linto) MAX | 04V 30V 100 200 wA
“1"" Input Current at all Inputs
except Strobe lin1) MAX 30V oV 10 uA 2
“1"" Input Current at Strobe lin(1) MAX | 30V ov 20 uA 2
Input Clamp Voltage Vi MIN |-12mA -15 v
SWITCHING CHARACTERISTICS at Vg = 5.0V, T, = 25°C
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time tpdo Vs =70V, Ry = 465« (10 Watts) 200 500 ns 3
CL =15 pF
Turn-off Delay Time tpd1 Vs = 70V, Ry = 4650 (10 Watts) 300 750 3
C, = 15pF
NOTES:

1. Typical values are at Vcc = 5.0V, Ta = 25°C.
2. Each input tested separately. )
3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal.
4. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDN-5700M

DUAL PERIPHERAL and POWER DRIVERS

Type UDN-5711M Dual AND Driver

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven |  Other
Characteristic Symbol Temp. Vee Input Input Qutput | Min.  Typ.  Max. | Units Notes
“1" Output Reverse Current loff MIN 20V 20V 80V 100 uA
OPEN| 20V 20V | 8V 100 A
“0" Qutput Voltage Von MIN 0.8V Vee 150 mA 035 05 v
MIN 0.8V Vee 300 mA 0.5 0.7 v
Diode Leakage Current lik NOM NOM ov oV OPEN 200 uA 3
Diode Forward Voltage Drop Vb NOM NOM | Vec Vee 15 1755 v [}
“1"" Level Supply Current leet) NOM MAX | 5.0V 50V 8.0 12 mA 1,2
“0" Level Supply Current leeto) NOM MAX oV ov 35 49 mA 1,2

INPUT 2.4V VCC=5Vv OPEN P

15pF

|
}
|
!
1
|
I
!
(Note 5)

= LOAD 1

I 1 = = ==Vout(l)
1 | OUTPUT 50% 50%
CIRCUIT Jl Vout(0)

1. Typical values are at Vec = 5.0V, Ta = 25°C.

2. Per package.

3. Diode leakage current measured at Vg = Vosf(min).

4. Diode forward voltage drop measured at I¢ = 300 mA

5. Capacitance values specified include probe and test fixture capacitance.
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OWG. 0. A-7878A OWG. No. A-7628C DWG. NO. A-9791
.
Type UDN-5712M Dual NAND Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)
{ Test Conditions Limits
Driven | Other :
Characteristic Symbol Temp. Vee Input Input | Output Min.  Typ.  Max. | Units Notes
1" Output Reverse Current loff MIN 08V Vee LAY 100 wA
OPEN | 08V Vee Vv 100 uA
“0" Qutput Voltage Von MIN 20V 20V 150 mA 0.35 0.5 %
MIN 20V 20V 300 mA 0.5 0.7 \
Diode Leakage Current Ik NOM NOM Vee Vee OPEN 200 uA 3
Diode Forward Voltage Drop Vp NOM NOM ov ov 15 175 v 4
“1" Level Supply Current lcct) NOM MAX oV oV 12 15 mA 1,2
0" Level Supply Current leclo) NOM MAX 5.0V 50V 40 53 mA 1,2
INPUT 2.4V VeCosv UTY: Vg
oo o S A S i
! X e S i Vin(1)
P 2R ! INPUT b0 SOEN
! ! F50%  50% X
! : 10% ety ) 10% Vinl0)
i ! [ u— l,-—q—vpm
=St : \ | ! Vour(1)
1+ | (Note5)
= = L L P4 | ouTpUT
7 T s = | = LOAD |
:_ CIRCUIT j — == = === Vout(0) DWG. NO. A-9790
D;Gj N-n,—A.-ggug DWG. NO. A-7900A
NOTES:




SERIES UDN-5700M
DUAL PERIPHERAL and POWER DRIVERS

Type UDN-5713M Dual OR Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
k Driven | Other
Characteristic Symbol | Temp, Vee Input Input |  Output Min.  "Typ.” Max. | Units | Notes
“1" Output Reverse Current Lot MIN 20V ov | 8oV 100 uA
. OPEN| 2.0V ov sV 100 uA
“0" Output Voltage Von MIN 08V 08V | 150mA 035 05 v
e MIN 0.8V 0.8V | 300mA 0.5 0.7 \
.. Diode Leakage Current Ik NOM NOM ov ov “ OPEN 200 KA 3
. Diode Forward Voltage Drop Vo NOM NOM Vee Vee 1.5 1.75 v 4
“1" Level Supply Current lec) NOM MAX 5.0V 50V 80 13 mA 1,2
0" Level Supply Current lecto) NOM MAX ov' ov : 36 . 50 mA 1,2

INPUT Vec=sv  open outrur Vs
PULSE
GENERATOR

: B - INM 5l H n ==Vout(1)
2= = = = = =LOAD | OuTPUT 50% 50%
R } L creurt |
. o, mee=-- Vout(0)

OWe. NO. A-9123A

OWG. No. A-7628C

Type UDN-5714M Dual NOR Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions ) Limits
Driven | Other o
Characteristic Symbol Temp. Vee Input Input | = Qutput Min.  Typ. Max.| Units | Notes
“1" Output Reverse Current lott . MIN 08V 08V | 80V 100 A
) OPEN | 08V 08V | 80V 100 uA
“0'"" Output Voltage Von MIN 20V ov 150 mA 035 05 v
; MIN 20V ov 300 mA 0.5 0.7 v
Diode Leakage Current hk NOM .| NOM Vee Vee OPEN 200 uA 3
Diode Forward Voltage Drop ‘Vp NOM NOM ov ov 15 1.75 \4 4
“1"" Level Supply Current lec NOM MAX ov ov 12 15 mA 1,2
0" Level Supply Current lecio) NOM MAX 5.0V 5.0V 40 50 mA 1,2

INUT  Veessy OPEN OUTRUT Vg |

PULSE
GENERATOR

OUTPUT

=== = == = Voux0)
_-——— DWG. NO. A-7900A
DWG. NO. A-0{354
NOTES:

1. Typical values are at Vce = 5.0V, Ta = 25°C.

2. Per package. 3

3. Diode leakage current measured at Vg = Votf(min).

4. Diode forward voltage drop measured at Iy = 300 mA.

5. Capacitance values specified include probe and test fixture capacitance.
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HIGH-CURRENT INTERFACE DRIVERS (Continued)

Series ULN-2000A Darlington Transistor Arrays
— Description and Application

Introduction

The increased use of electronic circuits in systems
formerly built with mechanical, electro-mechanical, or
hydraulic components has resulted in systems becom-
ing more precise, more reliable, generally less expen-
sive, smaller, more efficient, and faster. Although the
drive capabilities of monolithic integrated logic circuits
are adequate for most information processing applica-
tions, there now exists a large and rapidly growing
number of system applications where the current-
carrying and/or voltage-sustaining capability of the in-
tegrated circuit logic is inadequate. . Typically, these
deficiencies arise when the logic must control such
peripheral components as relays, solenoids, punches,
stepping motors, and a variety of indicators (incandes-
cent, LED, or gas discharge lamps and displays).

A very common solution to this output interface in-
adequacy has been the addition of discrete power
transistors (or SCRs) and associated passive compo-
nents to the logic output in order to obtain the neces-
sary current and/or voltage capability. Although this
provides a very satisfactory electrical solution, the
large number of discrete components often required,
high assembly labor costs, and space (packaging) lim-
itations often mean additional problems and cost. A
simple, and less expensive solution is the use of mono-
lithic integrated circuits..

The Series ULN-2000A is comprised of four differ-
ent high-voltage/high-current interface circuits. They
are capable of controlling resistive, inductive, or tung-
sten filament loads of up to 125 watts and are compati-
ble with all standard digital logic families (DTL, TTL,
PMOS, and CMOS) without the need for additional
discrete components.

High-Voltage and High-Curreni CapaBiIify

A large number of interface problems have been
simplified by the Series ULN-2000A high-voltage,
high-current Darlington transistor arrays. These de-
vices are suitable for voltage, current, and gain levels
beyond the limits of other monolithic buffers and
arrays.

The four devices in the ULN-2000A series are all
comprised of seven silicon'NPN Darlington pairs on
a common monolithic substrate. All units ‘feature
open collector outputs and integral suppression diodes
for use with inductive loads. .

All devices have an butput sink current capability of :

500 mA although peak inrush currents to 600 mA are
permissible, making them ideal for use with tungsten
filament lamps. All of the outputs will sustain “OFF”
voltages of at Jeast 50 volts. - Each individual Darling-
ton circuit may therefore switch up to 25 watts (50 V
at 500 mA).

A definite asset of monolithic device technology is
the very fine match between adjacent outputs when
used in parallel. Applications requiring a sink current
beyond the capability of a single output can be accom-
modated by parallel outputs. Continuous operation
of all outputs at the maximum rated current is not
allowed because of power dissipation limitations im-
posed by the package. However, as illustrated in Fig-
ure 1, under certain conditions, the Series ULN-2000A
Darlington arrays are capable of switching loads to-
taling more than 125 watts at an ambient temperature
of +70°C. '

*Examples and data in this application note applies equally to Series ULN-2800A Darlington arrays.
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HIGH-CURRENT INTERFACE DRIVERS (Continued).

Figure 1

COLLECTOR CURRENT AS A FUNCTION OF
DUTY CYCLE AND NUMBER OF OUTPUTS

High-Power Capability

A primary limitation of many interface circuits is
the power dissipation of the device package. Until re-
cently, very little concern was expressed for monolithic
integrated circuit power dissipation. Improvements in
silicon device technology have brought about a grow-
ing number of monolithic circuits capable of power
considerably in excess of present package technology.

The Series ULN-2000A is supplied in a 16-pin dual
in-line plastic package with a copper lead frame.
Shown in Figure 2 is a comparison of the allowable
package power dissipation for the industry standard
iron-nickel alloy (Kovar) lead frame and the Sprague
copper lead frame used on these devices. As shown,
at an ambient temperature of +70°C, the Kovar lead
frame allows only 0.64 watts while the copper lead
frame allows 1.33 watts. At +25°C the copper lead
frame permits a package power dissipation of 2.0
watts! '

Actual power dissipation in any application for the
Series ULN-2000A devices is the sum of the individual
driver power dissipations. In turn, the individual
driver - dissipation is the product of the collector-
emitter saturation voltage, the collector current, and
the duty cycle. The collector-emitter saturation volt-
age is dependent on the collector current and, to a
lesser extent, operating temperature.
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The Basic Darlington Array

The first, and basic array, in this series, is the Type
ULN-2001A. This is a general-purpose version with
input current limiting normally accomplished via the
use of an appropriate discrete resistor connected in
series with each input. It is also possible to utilize
the intrinsic current limiting of many MOS outputs
as shown in Figure 4; a typical P-channel character-
istic.

The use of TTL in such a manner is not recommend-
ed due to the higher currents and resultant high level
of package power dissipation. Outputs of most PMOS
and CMOS circuits will not normally source currents
of any significance due to their high source impedance.

DYS. NO. A-9595

(each driver)

Figure 3
TYPE ULN-2001A SCHEMATIC

DRAIN-TO-SOURCE VOLTAGE, Vps
-6 -4 412 -10 -8 -6 -4

HIGH-CURRENT INTERFACE DRIVERS (Continued)
e

14 to 25 Volts PMOS Applications

The Type ULN-2002A Darlington array was spe-
cifically designed for use with 14 to 25 volt PMOS de-
vices. Each input has a 7 V Zener diode and a 10,500
ohm resistor (nominal values) to limit the input cur-
rent to within the capability of most PMOS of the
type specified. The basic circuit diagram is shown in
Figure 5 with a typical application. Note that there
are no pull-down resistors or other external discrete
components necessary. The incorporation of the Zen-
er diode also results in excellent noise immunity for
this array.

TTL and CMOS INTERFACE

The ULN-2001A and ULN-2002A allow only a
limited number of input options. Shown in Figure 6
is the basic circuit diagram of the Type ULN-2003A.
This device has a series base input resistor to each
Darlington pair, and thus allows operation directly
with TTL or CMOS logic operating at a supply volt-
age of 5V (or 12 V CMOS using FET characteristics).

A guarantee of 200 mA output sink current capa-
bility (saturated) is provided with the worse case TTL
logic 1 level of 2.4 volts. Low-power Schottky-clamp-
ed TTL logic is generally specified to have a minimum
Vourof 2.7 volts. The ULN-2003A is guaranteed to
sink 250 mA under this input condition. With the
more typical input of 3 volts, the ULN-2003A Darl-
ington pair will sink at least 300 mA in the “ON”
state.

-1

/1.

Figure 4

-3

TYPICAL P-CHANNEL
DRAIN CHARACTERISTIC

-4

DRAIN CURRENT, I IN mA

-5

DWG. NO. A-10, 174
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HIGH-CURRENT INTERFACE DRIVERS-(Continued)

DWG. No. A-9650

(each driver)

Figure 5

ULN-2002A
+VSS tV

PMOS
OUTPUT

0¥G. No. A-9652

TYPE ULN-2002A SCHEMATIC AND APPLICATION

TTL totem pole outputs are not specified between
the 400 pA logic I fanout condition and the maximum
output short-circuit current (20 to 55 mA for the 7400
series). Between these rather wide limits lies the re-
quired ULN-2003A input current., : The maximum
Type ULN-2003A input current level is specified at
1.35mA at the extrapolated TTL maximum logic /
level of 3.85V.

—p—o COM

DWG. No. A-9651

(each driver)

Figure 6

The ULN-2003A Darlington' array will handle a
great many interface needs — particularly those beyond
the capabilities of TTL buffers. Also shown in Figure
6, is a typical application of the ULN-2003A Darling-
ton array. Of particular interest in this application is
an unusual use of the transient-suppression diodes for
a non-inductive load. The lamp test feature can of
course be used with any of the devices in this series.

ULN-2003A
*Vee v

5 LAMP
F TesT

DWG. NO. A-9653A

OUTPUT

TYPE ULN-2003A SCHEMATIC AND APPLICATION
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The diodes are designed to handle the same current
and voltage as the output transistors. Switching can
be accomplished through an ordinary switch or an
appropriate power transistor. “With the standard
+70°C -ambient and the most widely used lamps (2
No. 327 or 2 No. 387 lamps per output) there is no
problem with contmuous operatlon

6 to 15 Volt CMOS or PMOS Apphcahons e

The Type ULN-2004A Darlington array has an ap-
propriate series input resistor (nominally 10.5k ) to
allow its operation directly from CMOS or PMOS

logic outputs utilizing supply voltages of between 6.

and 15V.

Shown in Figure 7 is a typlcal application of this
array. -Although the discrete output buffer could be
used to increase the output capability of any of the
devices in this series, this is most often done by paral-
leling outputs as was described.earlier.

—PpH—oCOM

DWG. NO. A-9898A

(each driver)

ULN-2004A

*Vpp

2N4901

CMOS = o =
OUTPUT : :

Figure 7
Type ULN-2004A SCHEMATIC AND APPLICATION

HIGH-CURRENT INTERFACE DRIVERS (Continued)
s

Input Current

The Darlington collector current (output in satura-
tion) at an ambient temperature of 425°C, for any
input current is the same for all four devices in this
series and is shown in the graph of Figure 8. More
accurately, the maximum input current for any collec-
tor current is described by the equation:

INGa) = lema) + 140 wA

where T;, is the input current in microamperes, I¢ is
the collector current in milliamperes, and the figure
140 represents the maximum shunt current through
the emitter-base resistors. The typical input current
can be described as:

Intea) = 0.58 legmay + 110uA
where the figure 0.58 is an adjustment for the typical

Darlington current gain and the figure 110 represents
the typical shunt current.

600 — ~
o 'I
o 4
5 NG
<
£
Z 400
—
z
[*%)
S
D
(9]
o
1%
O 200
o
—
0 MAXIMUM REQUIRED
v INPUT CURRENT
0 V)
0 - 2000 - 400-

CINPUT CURRENT IN A = Iy

600

DWG. NO. - A-9755A

Figure 8

COLLECTOR CURRENT
AS A FUNCTION OF INPUT CURRENT
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‘HIGH-CURRENT-INTERFACE DRIVERS (Continued)

The input current as a function of input voltage is
shown in Figure 9 for the ULN-2002A, ULN-2003A,
and the ULN-2004A. The Type ULN-2001A Darl-
ington array is not shown since input current is more
a function of the external circuitry. Systems utilizing
either CMOS .or PMOS logic should be evaluated for
intrinsic current limiting as was shown in Figure 4.
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Low Available Drive Current Operation

Occasionally, applications featuring minimum avail-
able input drive current and a high output load current
have shown the Type ULN-2003A and ULN-2004A
Darlington arrays to be inadequate for the particular
requirement under worst case conditions. -This usual-
ly results from the restricted drive current available
from a TTL or CMOS gate operating from a nominal
supply of 5 volts.

Under worst case conditions with a low logic I volt-
age (2.4 V), and a high input resistor value (3.51 k),
the available load current is reduced to only 145 mA.
Compounding this problem would be the effect that a
high drive current requirement would have on the
logic output voltage since that is normally specified at
only 400 pA. If the gate output is connected to addi-
tional logic elements; a minimum logic I voltage of
2.0 V must be maintained and at that level the worst
case Darlington load current would be reduced to only
31 mA!

A simple solution to this problem is through the
use of inexpensive pull-up resistors as shown in Figure
10. The minimum resistor value is determined by the
maximum allowable sink current (16 mA for TTL,
360u A for CMOS), the minimum logic 0 output volt-
age, and the maximum supply voltage as per the fol-
lowing equation:

vS - VOUT 0)
Re 2 ———

} 'OUT

For standard TTL, the minimum value for R, is
about 316 ¢ with values between 3000 © and 5000 ¢
being used customarily. Multiple pull-up resistors in
a single in-line package are shown in Sprague Engi-
neering Bulletin No. 7041; resistors in a dual in-line
package are shown in Bulletin No. 7042.

Conclusion

Since the Series ULN-2000A high-voltage, high-
current Darlington transistor arrays are quite conser-
vatively designed, the basic product is fully capable of
being ordered to higher voltages and/or higher currents
than the standard specifications. Presently, parts are
available to withstand up to 95 volts on the output.
Parts with this higher voltage rating would create a
potential for switching loads far in excess of 125 watts!
Aside from the higher power handling capability, the
higher voltage rating is required for driving plasma or
gas-discharge displays.
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Although not intended for high power applica-

tions, there is also available a Series ULS-2000H .

with hermetic sealing and an operating temperature
range to +125°C. These parts are recommended for
military and aerospace applications as well as com-
mercial and industrial control. applications where
severe environments may be encountered.

Cer-DIP, industrial-grade hermetic devices, Se-
ries ULQ-2000R, are rated for use over the tempera-
ture range of —40°C to +85°C, permitting their use
in commercial and industrial applications requiring a
moderate package power dissipation (1 W at T, =
+85°C).

All of these Darlington transistor arrays offer a
common solution to a great many interface needs.
The minimal component count and straightforward
printed wiring board layout offer benefits in cost
reduction, simplicity of board layout, and savings in
space. Other benefits are a reduction in insertion
costs, and lower handling and inventory costs than
other alternatives. Cost benefits from some of these
factors are not very tangible. However, fewer com-
ponents, less complex boards, etc. usually result in
lower system manufacturing costs.

A

g'e
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Figure 10

USE OF PULL-UP RESISTORS
TO INCREASE DRIVE CURRENT
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INTERFACE IC MOTOR DRIVE APPLICATIONS

THE INCORPORATION OF LOGIC
systems and power drivers into a monolithic
integrated circuit requires special skill and ex-
_ perience.” Sprague Electric Company has
developed such skill, and has long been a leader
in solid-state interface technology and devices.
Improved systems reliability and perfor-
mance, lower component counts, space savings

and cost economy are some of the benefits to be
derived from the use of Sprague Interface ICs.
An increasing number of these Sprague devicés
are especially designed for or are easily adapted
to motor drive applications. The availability of
these devices is especially significant in view of
the increasing use of microprocessor-based con-
trols for servo and stepper motors.

UCN-4202A STEPPER MOTOR TRANSLATOR/ DRIVER

THE UCN-4202A will drive permanent

magnet (PM) stepper motors rated to 500 mA
and 15 V with a minimum of external com-
ponents required, or, the device may be used as a
logic translator to drive discrete high-power
transistors or the Sprague UDN-2949Z Half-
Bridge Motor Driver.

With the MONOSTABLE RC timing pin (Pin
11) tied to Ve (Pin 16) the circuit performs a
full-step function. States B and D are stationary
states and a separate input pulse is required to
move through each of four output states.

The UCN-4202A internal step logic activates
one of four output sink drivers to step the load
from one position to the next. The logic is ac-
tivated when the STEP INPUT (Pin 10) is pulled
low for at least 1 us and then allowed to return
high. The sequence of states is determined by the

'DIRECTION CONTROL (Pin 12), either A-B-
C-D, or A-D-C-B.

In the double-step mode states B and D are
transition states with durations determined by
the MONOSTABLE RC timing (Pin 11). Im-
proved motor torque is obtained at double the
nominal motor step angle, and motor stability is
improved for high step rates.

RECOMMENDED MAX. OPERATING CONDITIONS

Output Voltage, Vg .......................... 135V
Output Current, loyr................. ... ... 500 mA
Supply Voltage, Ve ... 55V
Supply Voltage, Vi . .......................... 135V
InputVoltage, Viy ... 55V

Timing Conditions - Double-Step Mode

STEP ENABLE __—| |- 115 Min

——OUo-1,u.stL|
Sy

DIRECTION CONTROL — Min

STEP INPUT

U—ZSms *}J

OUTPUT A —JI-—10ps Max | | L
outrur s _ [ = fe115ms L
Nom
outrur e | [ [ LT
outPuto | 11ms - - 1
lom

TIME/QUT
MONOSTABLE

112RC AH- [ 250ns
MONOSTABLE A

OMA. NO. A-11,186

NOTE: State B and State D Output pulse duration is typically 11.5
ms, with R = 510 kQ, and C = 0.02 uf.

3—102



‘HIGH-CURRENT INTERFACE DRIVERS (Continued)

L/R DRIVE CIRCUIT
Used to Drive A 12-Volt
500 mA Unipolar Stepper Motor
(Double-Step Mode)
A%
QUTPUT ] bt
ENABLE PWR ON o+5V
[2 5]
_{: A DI/F: 7 R
\_[ | BSTEP S A
LOGIC DIRECTION
¢ c o 2 CONTROL
: G b | 4
+12Vo—d— 7 SEC;:‘; ) o STEP INPUT
T O | E g —°STEP ENABLE
- E——C—
"I'C
Dwg. No. A-11,187
UDN-29497 UON~-29497
TYPICAL A-C MOTOR APPLICATION O ?
+5V
ok STOP @
: 1
Jeo
oK) ]
4
5
6
7
8

Dwg. No., B-1447
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UDN-29491 HIGH-CURRENT BIPOLAR HALF-BRIDGE MOTOR DRIVER

THE UDN-2949Z is a monolithic half-bridge

motor driver supplied in a power tab T0-220
style package. The circuit combines sink and
source drivers with diode protection, gain and
level shifting systems, and a voltage regulator
for single-supply operation. The unit is
specifically designed for servo motor drive
applications using pulse width modulation
(chopping).

The chopper drive mode is characterized by a
minimum power dissipation requirement while
allowing the output to switch currents of 2
amperes. Output d-c current accuracies of better
than 10% at 100 kHz can be obtained.

The UDN-2949Z may be used in pairs (full-
bridge) for d-c stepper motor or brushless d-c
motor drive applications. High load currents or
step rates will usually require an external ground
clamp diode (1N4000) connected at the output
of each device.

The UDN-2949Z power driver may be also be
used in stepper motor bipolar bridge drive cir-
cuits for example, with the Sprague UCN-4202A
Stepper Motor Translator/Driver, as shown.

RECOMMENDED MAX. OPERATING CONDITIONS

Supply Voltagé Range, Vg ................. 15Vto28V
Input Voltage, Viy ......... PO 55V
Continuous Qutput Current, loyr-. . .............. +2.0A

+24V

DIRECTION

SPEED
(PWM)

DWG. NO. A-11,182

FULL-BRIDGE D-C SERVO MOTOR APPLICATION

DIRECTION
—] |- >750u I-—>75(115
s = >0
_SPEED (PWM)
‘ - ’ <2A
four /‘f—\
+28Y0 ) . +14v -

CWo
CcCcw

Dwg. No. A-11,181A

SINGLE-WINDING D-C OR STEPPER MOTOR

Timing Conditions
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TYPICAL 3-PHASE BRUSHLESS D-C MOTOR DRIVE

UDN-2949Z UDN-2949Z UDN-29492

PO O r O

UGN-3030T
SENSE
1 ’

UGN-3030T
SENSE
2

vs

UGN-3030T %

SENSE
3

Dwg. No. B-1453

7402

THESE HIGH-CURRENT drivers are suitable
for driving d-c motors rated to +2.5 A and 18
V with minimum external components. Internal
voltage, current, and temperature shut-down
circuitry protect these devices under the most
severe - operating conditions. The ULN-3702Z
does not include the high-voltage shutdown,
allowing operation with supply voltages up to 28
V. The high-gain, high-impedance operational
amplifier configuration allows many specialized
input, output, and feedback arrangements.

Dwg. Poss A1l 414
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HIGH-CURRENT INTERFACE DRIVERS (Continued)

SERIES ULN-2800A DARLINGTON ARRAYS and
SERIES UDN-2980A HIGH-CURRENT SOURCE DRIVERS

THE COMBINATION of separate 8-channel (max Iopyt = +1.0 A; DIP rating allows = 350
source and sink driver ICs provides a single or  mA max). '

twin motor - drive interface solution for
‘“‘crossover’’ currents which may occur during
switching transitions. No timing provisions are
necessary provided the external resistance limits
‘“‘crossover’’ currents to the maximum specified
for the ICs (+ 500 mA).

Stepper motor bridge driver circuits using
techniques such as that illustrated below should
achieve greater reliability and space economy,
cost reduction and improved performance.

Flyback voltage should not exceed the recom- RECOMMENDED MAX. OPERATING CONDITIONS
mended Vs level (+35 V or +50 V). With a  gypp)y voltage, Vg :

UDN-2982A/ULN-2803A combination and a UDN-2982A and ULN-2803A . . 35V
+24 V supply the flyback voltage should not ex- UDN-2982A and ULN-2823A. . ... 50V
ceed +35 V [Vs(max) + Vzener(max) +  peak Qutput (100 ms), lgp.......oooovvnn... £350 mA
Vclamp(max) < 35 V]. Continuous Output Current, loyy
SingleMotor ......... ... ... ... +300 mA
Single motor drives may be accomodated by Independent Operation Twin Motors. .. .... ... +300 mA
paralleling both inputs and outputs of each IC Simultaneous Operation Twin Motors .. .. ... .. +150 mA
UDN-2982A and ULN-2803A Twin Motor Combination
UDN-2882A
1 - 1 | . i
e T |
= et w LT
3 16 1
A S K :
o e BRI P w 1L
= RN = ‘ 3
MOI;ODM ;lﬁt " L I—”:ﬂ’“—\ ,
INPUT B -
B _{>[N—‘ il S é >
“ MOTOR 2 +24V Vs .

INPUT
o UT A

|
N
= r—.—
E YN
75
I;L " MOTOR 2
|
Voror 2 EL b
INPUT B l&: P = Dwg. No. A-11,192A
.QJ rgv “28v
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UDN-2580A SOURCE DRIVER

THE UDN-2580A SOURCE DRIVER serves as

a direct interface from the Cybernetic Micro
Systems CY500 Motor Controller, utilizing
paralleled inputs and outputs. This IC is most
useful with supplies of up to —35 V. A selected
version (UDN-2580A-1) is available for opera-
tion to —50 V.

RECOMMENDED MAX. OPERATING CONDITIONS

Output Voltage, Veg .. ... 35v*
Output Current, loyp ....................... -350 mA

*Referenced to —V (45 V'and —30.V shown)

ASCI!1- DECIMAL DATA BUS

UDN-2580A Source Driver With Cybernetic CY500 : 30V

DWG. NO. A-11,195

CY500

Cybernetic

Stepper
Motor
Controller

o| Jof |~t fo| Joo| [ Jo] || |-

+5Vv -30v

UDN-2845B and UDN-2846B QUAD DRI_VERS

THESE QUAD DRIVERS are designed to

RECOMMENDED MAX. OPERATING CONDITIONS

handle high current loads operating from Output Voltage, Vog . ........ooovee i —35V
negative supplies. The d-c motor interface (ytput Current, d0UT e oo —15A
shown uses external diodes for clamping and Supply Voltage, Vs . ... 50V
commutation. A 10 us interval between input |npyt Voltage, Vin
transistions is recommended to prevent ‘‘cross- - "ypN.2845B. . . . ... o 50V
over”’ current damage to the IC. UDN-2846B .. . .. 12V
T Lo +5V
13 —o CCW
CWo—j¢ .u:lr
-
Yy z :_5- Y 4
cw - -
4
-30V ]F I ry CCw 1 -
Y YL > 10us

DC MOTOR INTERFACE

OWG. NO. A-11,193
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HIGH-CURRENT INTERFACE DRIVERS (Continued) ,
S

UCN-4401A and UCN-4801A BiMOS LATCH/DRIVERS

THESE HIGH-VOLTAGE, high-current ~ RECOMMENDED MAX. OPERATING CONDITIONS

latch/drivers are comprised of four or eight Output Voltage, VeE. . .. ... S 35V
CMOS data latches, a Darlington transistor Output Current, loyr ... oo 350 mA
driver for each latch, and CMOS control cir- Supply Voltage, Vpp. . .. ..o 15V
cuitry for the common CLEAR, STROBE, and Input Voltage, Vi .. ... o Voo
DUTY CYCLE CONTROL functions. Data bits
can be sent to the latch/drivers at rates from 500 sone . [ [
kHz (Vpp = 5 V) to  MHz (Vpp = 12 V). '
Microprocessor power can be utilized more ef- e P
fectively in motor drive systems incorporating oo 2 JE4
UCN-4401A or UCN-4801A latch/drivers. The O
appropriate motor windings can be activated NPUT 3 JF4k
(usually at millisecond rates) while the micro- cl
processor spends nearly 100% of its time per- PuT e 4c|._‘|}
forming other functions. = E] | ] ‘ 1] 1
A full-step drive scheme implemented with the Y . Ovs. Na. i1 1900

um data pulse width
data set-up time.
lata hold time . 100

duty cycle control pulse width—-_.-300ns

4-latch UCN-4401A provides 350 mA for each
output. The 8-latch UCN-4801A may be used-
for systems operating more than one motor,
with 300 mA available for each output. ~ Timing Conditions (Vpp = 5.0 V)

g—O*Z!OV

A
B.
C
0
E

DUTY CYCLE CONTROL

CLEAR

STROBE

E—o‘sv
55 ouT 1

y ouT 2
ouT 3
oUT 4

MICROPROCESSOR

Dwg. No. A-11,1$1A
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EXPANDING THE FRONTIERS OF IC INTERFACE
FOR ELECTRONIC DISPLAYS

INTRODUCTION

* The original monolithic high-voltage/high-current
power drivers from Sprague were capable of
sustaining 100 V and sinking load currents of 250 mA
on each of four outputs. That 1970 peripheral driver
capability has since been expanded and improved on
to solve many of the most difficult display interfaces.
Our newest devices are rated for operation to 130 V,
sourcing or sinking to 1.5 A, and as many as eight
drivers per package (not all together) with inputs for
TTL, Schottky TTL, DTL, CMOS, and PMOS.

LAMP (INCANDESCENT) INTERFACE

Utilizing marketing inputs that related to existing
hybrid interface circuits, a group at Sprague designed
and manufactured monolithic ICs which initially
were largely used for aircraft indicator lamp inter-
face. Although not widely known, these quad driver
units were developed quite independently (and
simultaneously) to-the ubiquitous TI 75451 series of
- high-speed, low-voltage peripheral drivers. A con-

centration upon circuit design factors, improvements

in DIP packaging (copper alloy lead frames), and
_ tighter, tougher control - of diffusion-related

UDN-5707A

O LAMP

TEST
G 20, 21025 4

parameters has allowed the manufacture of quad
power drivers rather than the dual mini-DIPs offered
by TI.

An increased awareness for improvements in
reliability and space and power reductions provided a
rather successful military market for Sprague lamp
and relay interface; early success was evident in
military aircraft indicator lamp interface, a tough
application for TTL type ICs due to severe inrush
currents resulting in secondary breakdown during
"turn on”. The increased current sinking capability
of the Sprague ICs offers a solution to lamp interface-
that "usually obviates the need for ”warming”
resistors (across the output) which slightly warm the -
lamp filament' and thus minimize problems
associated with cold lamp filaments. .

The relay driver iypes of Sprague IC drivers

(and other similar transient-protected ICs) are .

somewhat more useful than the so-called general
purpose types, since the diode common terminal may
be switched for a system lamp test. As shown in
Figure 1, only a single connection to each DIP is
required. :

ULN-2003A
+V

+Vee

OWG. NO. A-8653A '_L]AElg]'?

TiL
OUTPUT

Figure 1
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The high current-sinking capability of the Sprague
ICs allows such loads as the #327 or #387 lamps
(usually two in parallel - 28 V at 40 mA each) to be
driven without difficulty of secondary breakdown.
- The device beta will usually not allow sinking of the
10 to 13 times (nominal value) inrush current of cold
lamps; but the lamp rapidly reaches a current level
within the device output limitations (Figure 2 shows
current as a function of time for a single #327 lamp).
Sustaining this instantaneous inrush current and its
peak power has been a Key element in the success of
many lamp interface circuits.

GAS DISCHARGE DISPLAY ICs

Early. in 1972, Sprague successfully produced its
first - high-voltage IC designed for gas discharge
displays- - a five channel, 130 V unit for cathode
(segment) interface.
both cathode and .anode drivers, were produced;
most of which were used in calculator applications
with the Burroughs Panaplex® II. In Figure 3 is

shown a display interface system utilizing the UHP-

481 and UHP-491 display drivers, associated thick-
film networks, and discretes. This was a step for-
ward, but still required external discrete components.

Through a collaborative effort begun late in 1973
between Sprague Electric and Burroughs Corp. a
newer, more -efficient interface scheme evolved.
Featured in ”Electronic'Displays '75”, this series of
monolithic IC interface devices for the high-voltage
gas discharge panels has been one of the trailblazers
in the world of display interface ICs. Intended for
use in multiplexed display systems, these ICs present
one of the easiest and least expensive solutions to a

040

Subsequently, other circuits, .

036

032

0.28

0.24

0.20

0.6

AMPERES

0.08 ™

0.04

o 5 10 15 20 25 30 35 40 45 50

DG, NO. A-10.289
MILLISECONDS

Figure 2

Type 206C and 216C are single in=line networks
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difficult interface problem. A combination of high-
voltage bipolar techniques with thin-film resistor
technology (circuit resistors sputtered over the IC
dielectricy has provided both digit (anode) and
segment (cathode) interface,

To facilitate a minimum component interface, a
split supply (+ 100 V) is employed to allow d-c level-
shifting (rather than capacitors or>200 V transistors)
and both digit and segment drivers incorporate all
pull-up, pull-down, current limiting, off-bias
reference, etc. which were formerly required in
discrete and/or hybrid systems. = With the com-
bination of the digit- and segment drivers (each
capable of withstanding 120 V), the split power sup-
ply approach affords PN diode IC technology
suitable for driving a display usually requiring a 180
V minimum ionization voltage (equivalent to +90 V
in the split system).

The use of the Series UDN-6100/7100A gas
discharge display drivers shows the need for only two
monolithic ICs for displays of up to eight digits and
eight segments as shown in Figure 4. Systems
requiring digit or segment counts greater than eight
employ additional driver ICs, and with the exception
of the Type UDN-7180A segment driver, the segment
ICs all have outputs with internal current-limiting
resistors for the display segments. The UDN-7180A
device, for reasons of package power dissipation
and/or dissimilar segment currents (certain 14 or 16
segment alphanumeric panels) can also be used, but

must have external, discrete current-limiting
resistors.
Vss Voo
S . =
IR 1
£ Hh %
------- LR l 1610
-18v
L ! [ Vs Vo
2| X + , : a0v
588 ! -
§ § E £| SRiTIWh MOSTEK HKS017
fanVai 216CH394XIPM sov
_[= - S -sov
& i 5
Y " >
g w0 | e 8 200w
v B
i i : ) Lhoea KR IR I DL BT
ST <
. '1: :Irv 3p) 5
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Figure 3
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Figure 4

Higher current applications are difficult for both
programmable current and switching type display
drivers. Segment currents beyond 2.5 or 3 mA
present package power dissipation limitations to
most dual in-line packages. By using external
resistors, the Type UDN-7180A driver allows
segment currents of up to 14 mA.

The transistor switch with current-limiting resistor
scheme used in Sprague gas discharge display drivers

3—111

also minimizes problems associated with gas panel
arcing which can destroy programmable current cir-
cuits. Some of the gas display manufacturers
recommend the use of series resistors in each segment
line to prevent destruction to the semiconductor in-
terface circuit should such a panel arc occur.
Without these series resistors (internal thin-film
resistors in Sprague devices) the IC can be destroyed
by the high voltage and resulting high current should
the panel voltage drop to a very-low level during an
arc.
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LED INTERFACE

With the obvious abundance and variety of LED
interface integrated circuits it would seem unlikely
that there are still systems in search of an IC hard-
ware solution to further minimize cost, component

count, space, etc.; but this is definitely the case.

The deficiencies are chiefly related to the limited
number of current-sourcing circuits and/or high-
current drivers.

The efficiency of LED displays has improved, but
with the larger digits (up to 1" presently) most of the

IC drivers are unable to switch the higher currents .

required ini multiplexed systems. The rule-of-thumb
generally applied uses the suggested d-c current -
multiplied by the number of digits in the display.
For example, a multiplexed display of 160 mA peak
current will give approximately the same light inten-
sity output as a steady 20 mA in each of eight digits.
Of particular difficulty is the switching of currents

associated with the lower efficiency yellow and green -

LEDs. Sprague has provided monolithic integrated
circuit solutions to applications requiring segment
currents of 350 mA and digit currents of up to 1.5
amperes!

Many of the Sprague ICs used in high-current LED
applications were originally designed for use with
electro-mechanical loads (relays, solenoids, motors,
etc.) although the high-voltage ratings of the drivers
are obviously not a concern. A combination of high-
current, high-voltage Darlington drivers is shown in
Figure 5.

The ULN-2074B source driver is utilized as a
modified emitter-follower. Through the use of
discrete diodes in the common collector line,
allowing the base to be switched to a potential higher
than the collector, it is then possible to obtain a
saturated output. This prevents the usual emitter-
follower problems associated with gain, the MOS
output impedance, and power. It is also possible to
now better define the voltage at the emitter output
and to then provide suitable segment current-limiting
resistors for the LEDs.

The ULN-2002A sink driver is a high-current
Darlington array with the capability of switching
multiplexed LEDs with an available limit of 155 mA
for each of the seven drivers when used at a 100%
duty cycle. Even the more inefficient yellow or green
LEDs can be driven with higher output currents at
lower duty cycles (400 mA at a 28% duty cycle).

SEGMENT
SELECT
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1/4 UDN-2981A

/# '/% ¥ ¥4 % ¥ %/}

A4

TR

SEGMENT, |
SELECT

lj ;

1/7 ULN-2031A

A new eight-channel source driver is shown as a
digit switch for common anode LEDs in Figure 6.
The Series UDN-2980A drivers will handle output
currents to a maximum of 500 mA. Two basic ver-
sions of the driver will allow interface from TTL,
Schottky TTL, DTL, PMOS, and CMOS levels.
Other versions of the ULN-2003A driver are also
available for use with the various logic levels.

Of the three sink drivers shown, the ULN-2003A is
probably the better choice from a standpoint of both
pinout and component count. It also has straight-
forward in-out pinning. The ULN-2031A and ULN-
2081A devices offer lower cost. They are also inter-
changeable from a pinning aspect although the out-
put ON voltage will be dissimilar.

A common-cathode LED configuration is shown
in Figure 7 for currents of up to 1.5 A per digit!
A series UDN-2980A source driver is used to switch
the segment side, the ULN-2064B or ULN-2074B to
switch the digit side. As has been shown with Figure
5, the IC package power dissipation must be con-
sidered with high-current applications.

—or=

Figure 6

3—113-

1/7 ULN-2081A -or-.

ULN-~2003A

DWG. NO. B-1361

The three examples that have been shown for LED
interface represent only a very-small portion of the
total applications area. The high-current capabilities
and high gain of the Sprague drivers represent poten-
tial solutions to many difficult LED display systems -
alphanumeric, seven-segment, or matrix; common-
cathode or common-anode; continuous or
multiplexed.

A-CPLASMA DISPLAY INTERFACE

Plasma displays, such as those manufactured by
National Electronics/NCR (USA) and NEC or Fujit-
su (Japan), all have one common element with their
gas discharge cousin - both types use a neon gas mix-
ture. The plasma panels emit an orange glow when
switched at rather high frequencies, and light output
intensity is a function of frequency. The a-c term for
the plasma display is something of a misnomer since
these panels actually operate from a toggled d-c sup-
ply (usually in the area of 20 kHz).

The panel is basically a neon-filled capacitor, and
has plates (electrodes) which are covered with the
dielectric - between which is the neon mixture.
Switching this capacitive load presents a problem
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with high peak currents in addition to the older

problem of the high voltages which are associated
with gas displays. Drive circuits use supply voltages
of 150 to 260 V (depending on unipolar or bipolar
drive), and the semiconductors used must switch in-
stantaneous currents in the order of several hundred
milliamperes for the larger displays.

Several high-voltage, high-current arrays made at
Sprague Electric can provide an answer to one side of
the a-c plasma display interface. The Series ULN-
2020A Darlingtons are rated at 95 V while the Series
UHP-500 power drivers aré rated at l_OO(V. ‘They are
both able to handle the application shown in Figure 8
(a basic d-c, non-multiplexed clock interface rather
than a more complex multiplexed system). The
ULN-2022A is specifically designed for 14 to 25 V
PMOS logic levels while the UHP-506 is intended for .

use with TTL.

The. high-current diodes that are internal to the
Sprague arrays are utilized in the unipolar drive
scheme connected to a suitable OFF reference.
In one POS application, a set of 14 ULN-2023A
Darlington drivers replaced more than 400 discrete
components. The cost and space savings in such a
machine are considerable, and a very complex prin-
ted wiring board was greatly simplified.

Further improvements in interface and plasma
displays will no doubt evolve, and thus benefit all
concerned - display and interface vendor along with
the end user. Plasma displays are well-suited to
custom panels (particularly those with various sizes
of characters) and with improvements in IC break-
down voltages some further simplification of inter-
face should evolve.

I
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FLUORESCENT DISPLAY INTERFACE

Although the vast majority of fluorescent displays
are directly driven from MOS logic (handheld and
low-cost desk calculators), there is an emerging need
for interface integrated circuits for use with the larger
characters (higher currents) and the higher voltages
coming into use. These blue-green display panels
originated in Japan, and the manufacturers are quite
aggressively pursuing markets such as POS systems,
clocks, cash registers, :appliances, automotive
displays, etc. Larger and/or more complex styles are
being made, including displays with alphanumeric
capability (a starburst 14 or 16-segment pattern).

Modest voltage capability (60 or 70 volts) is all that
is required of a semiconductor device to drive these
panels, and the currents are in 20 to 30 mA region.
These electrical requirements are well within the
capability of many gas discharge digit drivers.
In Figure 9, the UHP-491 is shown used with pull-
down resistors connected to each output. When both
the segment (equivalent to a vacuum tube anode) and
the digit (controlled by the grid) are switched suf-
ficiently positive “with respect to the “cathode
(filament), the appropriate display digit/segment are
energized.

~or=

Figure 8
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Another multiplexed configuration is shown in
Figure 10; the difference being that a push-pull type
of MOS output is in use, and the pull-down rail does
not allow the UHP-491 substrate, Vpp, and output
potentials to be the same. The substrate and output
are tied to the most-negative rail, while the Vpp
terminal connects to the — 12 V line for the MOS.

Since these solutions using the older gas discharge
digit driver circuits require the use of appropriate
pull-down resistors, either in discrete or thick-film
network form, a more suitable solution employs the
circuit shown in Figure 11. The UDN-6118/28A
devices are designed specifically for use with
fluorescent displays and include internal pull-down
resistors so that up to eight segments and eight digits
will require only two packages and a greatly sim-
plified power supply. The Type UDN-6118A driver
is compatible with TTL, Schottky TTL, DTL, and 5§
volt CMOS. The Type UDN-6128A driver is for use
with 6 to 15 volt PMOS or CMOS logic.

The future of fluorescent displays looks rather
strong, particularly if competition further reduces
prices. For the moment at least, these displays will
not seriously tax the capability of IC interface except,
perhaps, from a price/cost standpoint.
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HOT WIRE READOUTS ‘

Although hot wire readouts could easily be placed from partially turning ON unaddressed segments.
in the incandescent category, their application in Compare the typical hot wire display of Figure 12
multidigit, multiplexed display systems more closely with the LED display of Figure 6. The availability of
resembles LED circuit operation. Since hot wire a suitable, inexpensive diode array would be of con-
displays will conduct current in either direction, iso- siderable asset in multiplexed hot wire systems.

lation diodes are required to prevent sneak _paths
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The hot wire readouts are available in both seven- currents required in brightly lighted applications.
segment and alphanumeric (16-segment) versions and As described, multiplexed schemes can be cumber-
are quite well-suited to high ambient light ap- some because of the great number of discrete diodes
plications. They do not wash out in sunlight, required. One avionics system using a 16-character,
although their reliability diminishes with the higher 16-segment alphanumeric panel required 256 discrete
diodes.
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GLOW TRANSFER - BAR GRAPH & MATRIX PANELS

Neon-based display technology has shifted into
many new market areas. The Burroughs Self-Scan®
is a solution to many alphanumeric applications;
the newer bar graph is a solid state replacement for
analog instrumentation. Both use the glow transfer
principle of the dot matrix Self-Scan display.

The nominal voltage for this type of panelis 250 V.
High-voltage gas discharge drivers (Series UHP-480)
or Darlington arrays (Series ULN-2020A) afford a
cathode interface to the glow transfer panel. With a
typical display current of 3 to 5 mA, the gas
discharge drivers are perfectly adequate. For higher
current applications, the Darlington arrays are a
solution. )

SUMMARY

The phenomenal growth in display technology has largely come as a
result of the electronic calculator, and electronic displays will pervade all
our lives in an ever-increasing number of products. The use of digital
displays in appliances, gasoline pumps, electronic games (even pinball
machines), etc., etc., etc., will also require that a continuing evolution of in-
terface integrated circuits meet the challenges of higher brightness, in-
creased currents, improved reliability, and lower system costs.

As illustrated in Figure 13, the bar graph cathode is
easily driven with a Series UHP-480 driver. Signal
level shifting is inexpensively accomplished with
capacitors; the OFF reference, pull-up, and pull-
down is done with a few discretes. The anodes are
driven with two discrete transistors (BVcgg=120 V).
By utilizing a negative supply, the level shifting is
easily done in the cathode side. If a positive supply
were used, relatively complex d-c level shifting would
be required in the anode side. The few discretes
necessary in the circuit shown are generally a viable
solution when faced with cost and space parameters
for the system.

Both the display and semiconductor industries have demonstrated that
they will meet the challenges of today, and these challenges then become

routine with tomorrow.
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SPRAGUE HIGH-POWER INTERFACE ICs

Introduction

Spurred on by the tremendous impact of the
microprocessor, solid state electronics is well into its
‘3rd’ revolution. Increasingly the hardware solutions
of past circuit designs have become ‘software’ (uP)
resolutions; and with increasing necessity for newer,
superior, lower cost components to complete the
system. To be effective, the uP and other custom LSI
counterparts must rely on interface from their low
level logic to high-voltage/high-power loads.

To further augment this ‘3rd’ revolution, Sprague
continues to introduce new, high performance inter-
face; 1Cs which are designed to overcome the large
numbers of discretes very often required in such
systems. New functions are becoming available
along with increased power handling capability, high
voltages, etc. The units covered in this paper are:

Series UDN-2840B Quad 1.5 A Switches

UDS-5790H/5791H Quad PIN Diode Interface

UDN-2580A NMOS Compatible 8-Ch
Driver

| Source

Series UDN-2840B QUAD 1.5 A SWITCHES

This series originated from a requirement to
provide a monolithic interface for electronic
discharge printers; subsequently other functions have
been provided from the basic chip design. Three
basic products make up the series, but by providing
both 5 V logic compatibility and 12-15 V MOS com-
patibility, the series contains a total of six types (sce
Table 1).

Types UDN-2841B and UDN-2842B are inten-
ded for sinking current to a negative supply rail; an
example of this is the electronic discharge or elec-
trosensitive printer. Both devices are capable of
sinking 1.5 A in each output and standing off —50

volts. A typical electrosensitive printer from Japan’
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will require — 35 to —40 volts and peak currents of
approximately 1 A (usually at a very low duty cycle).

Type UDN-2843B and UDN-2844B are sourcing
circuits capable of switching the ground side of a
load which may be connected to a negative supply of
up to —50 volts. These types are for general purpose
applications such as motors, solenoids, relays,
filaments, etc. to the maximum output current of 1.5
A each.

Types UDN-2845B and UDN-2846B are com-
bination sourcing/sinking devices. The four outputs
are broken into source (2) and sink (2) for possible
uses as a bidirectional or bridge type driver. Primary
applications are d-c and stepping motor drive. The
UDN-2845B has two sink outputs from the UDN-
2841B and two source outputs from the UDN-2843B,
and the UDN-2846B combines the UDN-2842B and
UDN-2844B types for MOS compatibility.

All devices (basic schematic Figure 1) are specified

to have a minimum collector-emitter sustaining

voltage of 35 volts; this is specified at 100 MA and
until recently has not been a specification for
monolithi¢ circuits. Sprague Electric ICs are in-
creasingly being characterized in a manner to provide
the maximum useful information for the designer,
but without getting bogged down in superfluous
device specifications.
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Table 1
SERIES UDN-2840B 1.5 A QUAD
Compatibility
Outputs TTL, DTL
Type : lout VOuT (OFF) Sink Source 5V MOS 10-15V MOS
UDN-28418B 1.5A —-50V 4 X
UDN-2842B 1.5A -50V 4 ) X
UDN-2843B 1.5A —-50V 4 X
UDN-2844B 1.5A —-50V 4 X
UDN-28458 1.5A -50V 2 2 X
UDN-2846B 1.5A —-50V 2 2 X
APPLICATIONS

UDN-2841 Electrosensitive Printers, Motor Drives, General Purpose High-Current
UDN-2842 Electrosensitive Printers, Motor Drives, General Purpose High-Current
UDN-2843 Motor Drive, Solenoids, other General Purpose High-Current Loads

- UDN-2844 Motor Drive, Solenoids, other General Purpose High-Current Loads
UDN-2845 Bidirectional D-C and Stepping Motors, Other High-Current Loads
UDN-2846 Bidirectional D-C and Stepping Motors, Other High-Current Loads

PRINT ELECTRODES PRINT ELECTRODES

O IN4
INIO

o Vg or GND

0 IN 3

IN 20
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HIGH-CURRENT INTERFACE DRIVERS (Continued)

When switching inductive loads, the output tran-
sistor should be protected by a suitable clamping
technique. The simplest approach is to use diode
clamps to the supply; in Figure 2A the UDN-
2841/42B uses a discrete diode on each output. Also
in Figure 3A and Figure 4, a straight diode clamp is
shown for the UDN-2843/44B (Figure 3A) and for
the UDN-2845/46B (Figure 4).

For improved turn-oft, it may be possible to usc a
combination diode/Zener diode scheme; in Figures
2B and 3B the Zener diode will allow the flyback
voltage to rise above the supply voltage, thus
speeding up the turn-off of the load. An appropriate

Vs or GND

SINK OUT

2841/42

Figure 2A

Vs

SOURCE OUT

2843/44

Figure 3A

resistor value might be also substituted; a 1.A load
operating with a 15Q resistor will produce similar
results to a 15 V Zener diode. In Figure 5, the com-
bination Zener/clamp diode is shown for a ‘bridge’
configuration such as Figure 4.

The allowable output current and duty cycle as a
function of the number of drivers activated is shown
in Figure 6A. This graph is for a +70°C ambient
and will insure that the device junction temperature
will not exceed a + 150°C level. Figure 6A is for the
‘B’ package without any heat sinking; package rating
is 45°C/W or a derating of 22.2 mW/°C for this
copper alloy plastic DIP.

Vg or GND

SINK OUT

2841/42

V-

Figure 2B

SOURCE OUT

2843744

V-

Figure 3B
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UDN 2845/468B

SOURCE
Figure 4

V-

UDN2845/468

INA

v+

SOURCE

Figure 5
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UDN 2841 -28468B

15
10
Tout
A
08 +70 °C AMBIENT
"B"DIP- NO HEAT SINK
Vg £ -40V
[} 20 40 60 80 100
DUTY CYCLE-%
Figure bA
UDN 2841-468
15
10
Toyt
A
+70°C_AMBIENT
STAVER V-7 HEAT SINK
Vg < -40V
05
(<] 20 40 60 80 © 100
DUTY CYCLE-% :
Figure 6B
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Through the use of a Staver V-7 heat sink, the
package rating may be improved nearly twice that of
Figure 6A; the rating of this package with the V-7
heat sink drops to a maximum of 27.5°C/W or a
derating of 36.4 mW/°C. In figure 6B the allowable
output current and duty cycle at +70°C with the ad-
dition of the Staver V-7 heat sink is shown. Both
Figures 6A and 6B assume worst case limits of VON,
IS, DIP rating, etc.

No doubt other applications will arise in the
future, but these figures are representative of power
interface applications which may be simplified
through the use of these Sprague power integrated
circuits to replace ‘discrete components. ~ Ad-
ditionally, cost and space reductions should be
achieved with the Series UDN-2840B quad 1.5 A
switches.

UDS-5790H and UDS-5791H Quad Peripheral Drivers
for PIN Diodes

These monolithic, high-voltage ICs are a natural
evolution from the several years of Sprague expertise
with high-voltage and high-current power and
display ICs. Designed for driving PIN diode phase
shifters for radar antenna systems, this quad 300 mA

Table 2

offers a new high in breakdown voltage (120 V) for
monolithic power/peripheral drivers.

Supplied in a fully hermetic 16-lead, side-brazed
ceramic DIP, the PIN diode drivers are subjected to
the screening procedures specified in MIL-STD-883
method 5004, class B, paragraphs 3.1.1 through
3.1.6. Also made available is a 168 hour burn-in per
method 1015, condition A if so required and
specified.

In Table 2, the Absolute Maximum Ratings and
the Recommended Operating Conditions are
specified. The 5.0 V (nom) supply allows the use of
the UDS-5790/91H with TTL, LS TTL, DTL, and 5
V CMOS. The UDS-5790H is a non-inverting type
while the UDS-5791H is an inverting type which
morc frequently corresponds to the discrete or hybrid
circuits in use.

Figures 7A and 7B indicate the device pinouts; the
in/out configuration tends to simplify PCB layouts
and the outputs are separated (isolated) from the in-
puts. All pins labelled R require a discrete resistor
to determine base current for the output NPN;
suitable external resistors should be based upon the
minimum output transistor gain of 30 (across the full
operating temperature range).

ABSOLUTE MAXIMUM RATINGS over free-air operating temperature range

SUPPIY VORAEE, Ve i o e e +6.0V
SUPPIY VOIagE, Ve . . . oo e i —6.0V
INPUE VOIEage, Vin . oo e Vee
Output OFF-State Voltage, Vorr (ref. Vee) . oo +120V
Output ON-State Current, lon. ..o oo 500 mA
Operating Ambient Temperature Range, Ta . ... .. ... i o e —55°C to +125°C
Storage Temperature Range, Ts.......c....ooo i iooi i —65°C to 4+-150°C
RECOMMENDED OPERATING CONDITIONS

Min.  Nom. Max. Units

Supply Voltage, Vec. . ..o 40 5.0 55 V
Supply Voltage, Vee.......0..00. .. PO F T S —15 =30 -—55 V
Output ON-State Current, lon. .. ..o o e 300 mA
Operating Ambient Temperature Range, Ta. .. ... ... ... ... i —55 485 4125 °C
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DWG. NO. A-10.477

Figure 7A

Use of the external resistors minimizes system and
package dissipation and junction temperature, while
allowing greater output current and/or duty cycles
under any ambient temperature. Control of the base
drive is enhanced; and the device VON specifications
are guaranteed over the entire —55°C to +125°C
temperature range — with only an overdrive of 25%.
A PIN diode current of 300 mA requires a resistor
value calculated to provide an output NPN base
current of 12.5 mA to adequately insure saturation,
even at —55°C.

Vs
@

* ?

& - - !

16 ?Ri i

1

I

1

1

1008 }

’ » 1

56K -—l $

|

16K i

I

1

1

6K o out |
1

N Oy -t

PIN
DIODE

3K
3K

[
2
e

@4 i
o)

i)

p-—

OMG. NO. 4-10.479

Figure 8

3125

DHG. NO. A-10.478

Figure 7B

In Figure 8 the circuit diagram for the UDS-5790H
non-inverting type is shown; use of a grounded-base
input stage is employed. For the UDS-5791H (inver-
ting) type in Figure 9, a common emitter input is
utilized. Both types specify the maximum pre-driver
collector voltage so that an appropriate resistor (RX)
may be chosen for the combination of required out-
put load current and supply voltages in use.
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For a calculation of the necessary maximum
resistor value, it is necessary to use the following in-
formation:

1. Output load current, IoyT

. Minimum positive supply'voliage, \eds
. Minimum negative supply voltage, VEE
. Minimum output NPN gain, hfg

N Hh WN

. Maximum predriver collector voltage, Vx

To make an actual calculation, the nominal supply
voltages will be used; but the output current, gain,
and predriver voltage will be in accordance with the
specifications.

(Vee = VEE) - VX

Rx =
lout
— x1.25
hee ;
5.0V+3.0V)=-1,5V
= - <510 (Std value)

Ry = . .
o 300 mA -+ 30) x-1.25

For an output current of 150'mA, the solution is:

_(5.0V+3.0V)-1.5V
(150 mA + 30) x 1.25

X <1000 (Std value)

The hermetic dual in-line package is rated at
90°C/W or a derating factor (GOja) of 11.1 mW/°C;
the allowable power dissipation for ‘this device is
shown in Figure 10. The maximum junction tem-
perature should not exceed + 150°C (the zero power
level of Figure 10). .

The maximum power dissipation is a combination

of VCE — louT, Icc X (VcC - VEE), and VX %
Ix. For a 300 mA load at +85°C, the power is:

(1) 0.7V X300mA < 210 mW
2) 4.1mAX11,0V<45.1 mW
3) 1.5V X12,5mAL18.75 mW pr5273.9 mW

For an OFF output, the power is:
(4) 115V X100 pA <11.5 mW
(5) 3.4mAX11.0VL37.4mW

Partitioning the PIN phase shifter loads is an ef-
fective technique of minimizing the power in any
single device. The quad might be used in the manner
shown in Figure 11. The appropriate choi¢e will
allow all four outputs to be ON continuously without
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ALLOWABLE PACKAGE
POWER - UDS 5790/9IH

SYSTEM NORMAL UPPER A\
__ AMBIENT TEMPERATURE __ \
(+85 C) \

0 50 °c 100 150

Figure 10

exceeding the package power dissipation rating. The
conditions of Figure 11 (75 mA, 150 mA, 225 mA,
and 300 mA) will allow operation at an ambient tem-
perature of +85°C and the chip junction tem-
perature will be below the + 150°C upper limit.

+5V +100V

UDS 579IH 2K

Figure 11
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The Sprague PIN diode interface drivers are
designed to provide a cost saving' monolithic solution
to phased array radar. Although primarily intended
for MIL-STD-883 high reliability military and
acrospace programs, the units are also available in a
commercial package and temperature range (plastic
DIP and 0°C to + 85°C) if required.

UDN-2580A 8-Channel High-Voltage, High-Current
Source Driver.

This 8-Channel 1C design originates from a need to
provide an interface from NMOS to high current in-
ductive loads. The device functions like a PNP; but
an NPN Darlington has been added to provide
suitable current gain. By switching the input low the
output is turned ON and the load current is sourced
from the compound PNP/NPN/NPN output.
Maximum ratings are shown in Table 3.

In Figure 12, the basic circuit diagram is shown; a
typical NMOS interface might involve =5 V, GND,
and solenoid loads of .—20 to —30 V. The UDN-
2580A affords an interface to these higher voltages
and offers high current outputs of — 500 mA (max).

As is usually done with devices of this type, the
pinout is the in-opposite-out version shown in Figure
13. The unit is packaged in an 18-lead plastic DIP
utilizing Sprague copper alloy lead frame technology

Table 3

GND

ouTt

Figure 12

for improved thermal capacity and device electrical
performance.

With NMOS logic operating from negative sup-
plies, the interface to high current inductive loads
(solenoids, relays, etc.) is depicted in Figure 14.
Most NMOS includes depletion load and is capable
of pulling the input of the UDN-2580A sufficiently
high to turn off the device. For those few instances
where either open drain NMOS is to be used, or the
depletion load is excessively high, external pull-up
resistors may be employed.

Output Voltage, Vi

Supply Voltage, Vs (ref. sub.)
Supply Voltage, Ve (ref. sub.)
Input Voltage, V,y (ref. Vy)
Total Current, Io; + lg
Substrate Current, lgg

Allowable Power Dissipation, P, (single output)

> ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature for Any One Driver
(unless otherwise noted)

UDN-2580A UDN-2580A-1 UDN-2585A UDN-2588A UDN-2588A-1
50V 80V 25V 50V 80V
50V 80V 25V 50V 80V
— — — 50V 80V
-30V -30V -20V -30V =30V
—500 mA —500 mA —250 mA —500 mA —500 mA
3.0A 3.0A 20A 3.0A 3.0A
......................................................... LOwW
(total PACKAEE) « . .. ..ot e 2.2 W*

Operating Temperature Range, T,
Storage Temperature Range, T

*Derate at the rate of 18 mW/°C above 25°C
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Although the UDN-2580A is chiefly intended for
high voltage inductive loads, it will help solve high-
current, low-voltage designs as well. In Figure 15,
the UDN-2580A is used as a source driver for

Figure 15

w1

L h

N

. ULN 20688

UDN 2580A

INDUCTIVE
LOAD

-30v

Figure 14

multiplexed common-cathode LEDs; the UDN-
2580A is a high current segment driver, while the
ULN-2068B quad is the high current (1.5 A max)
digit driver. '
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gl 4

&k

L4

Figure 16

Alternatively, the UDN-2580A may be employed
as a digit driver for common-anode LEDs; shown in
Figure 16 is the UDN-2580A sourcing current for an
cight digit application. Combined with this is the
ULN-2804 Darlington array for a segment switch.
This pair of units affords an eight digit/cight
segment solution to high-current MUXed LED or in-
candescent displays.  For most of the LED ap-

3129

' COMMON ANODE LED

plications, it would be necessary to use a supply of 7
to 8 volts to effectively switch the LEDs; thus it
makes the UDN-2580A and other high current inter-
face attractive for CMOS applications. The com-
bination of Vf(LED) and source and sink driver
VON preclude the use of such ICs much below the 7
volt level, since some portion of the supply must be

~across the segment limiting resistor (RL).
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It is also possible to employ the UDN-2580A as a
predriver for power semiconductors for .very high:
current loads, thus considerably reducing the need
for discretes in many MOS-based systems. Shown in
Figure 17A is the UDN-2580A source driver
providing base current for a power NPN; with its
— 350 mA output capability (NPN base drive) a load
current of 3 to 5 amps is quite readily available. For
higher currents, the use of a power Darlington may
be the solution. :

For a-c loads, it is possible to use the UDN-2580A -
source driver for providing gate ‘currént for power

thyristors. Shown in Figure 17B is an interface to'a
high current Triac; this is a scheme using a pulse
transformer for isolation and some current limiting
should be provided. ‘

For allowable duty cycle, output currents, and
number of outputs activated, the +70°C limits are
shown in Figure 18. This graph assumes worst case

0C
LOAD

PWR NPN

UDN 2580A

Figure 17A
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“output voltage, package rating, and + 70°C ambient;

under these conditions the chip junction temperature
will be less than + 150°C.

Conclusion

Three new, high performance Sprague interface in-

" tegrated circuits have recently been developed. They

tend to simplify certain system designs while offering
size and cost reductions. The UDN-2841B and UDN-
2842B will greatly simplify an emerging printer
technology; the UDS-5790/91H will replace hybrids
and discretes for PIN phase shifter arrays; and the

~UUDN-2580A will further augment the use of NMOS

1.SI in a variety of systems. All of this is the result of
ctistomer- and -sales inquiries along with an under-
standing of the industry needs for improved power
interface 1Cs.  Custom interface designs are also
becoming a greater factor, and Sprague Electric will
also help to lead the way in solving these problems.

AC
LOAD

UDN 2580A

-Figure 178
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UCN-4202A STEPPER MOTOR TRANSLATOR/DRIVER

UCN-4202A
STEPPER MOTOR TRANSLATOR/DRIVER

FEATURES

*600 mA Power Drivers

15 V Sustaining Voltage

©20 V Output Breakdown

oFull-Step or Double-Step Operation
_oSingle-Input Direction Control

ePower-On Reset

eTransient Suppression Diodes

eSchmitt Trigger Inputs

THE UCN-4202A Translator/Driver

specifically designed for driving small-to-
medium permanent magnet (PM) stepper
motors rated to 500 mA and 15 V. This
monolithic integrated circuit employs a full-step,
double pulse drive scheme that produces up to
90% utilization of the available PM stepper

motor torque.

The UCN-4202A is a unique bipolar I2L
design containing approximately 100 logic gates,
suitable input/output circuitry for TTL com-
patibility, and 600 mA outputs with internal in-
ductive load suppression. The circuit operates
with a minimum of external components, and

provides an additional uncommitted driver.

The PM stepper motor is controlled by the in-
tegral step logic. To step the load from one posi-
tion to the next, the STEP INPUT is pulled
down to a logic low for at least 1 us, then allow-
ed to return to a logic high. The step logic is
activated on the positive-going edge, which in
turn activates one of four output sink drivers.
The DIRECTION CONTROL determines the

sequence of states (A-B-C-D, or A-D-C-B).

OUTPUT
ENABLE | 1 [PWR-ON 16) vee
DRIVER RESET
outpuT [2 ﬁ}'_ 15 BTRTUETR
OUTPUT A |3 %M'A Dlﬁ' 14] STATE A
STEP
e O] PHOTe BNl
ouTPUT C {5 }@—C I 12 gg:ﬁ%fyi
OUTPUT D (6 _.\4_0-_ D 1 EOCNOSTABLE
K {7 ,CLK 10| sTEP
f SECOND INPUT
GROUND [8 17 STEP, 9] ster
77 1-SHOT ENABLE

DWG. NO. A-11,184

In the full-step mode the MONOSTABLE RC
timing pin is tied to V¢, making states B and D
stationary states. A separate input pulse is re-
quired to move through each of the four output
states.

The UCN-4202A will also perform a double-
step function. In the double-step mode, states B
and D are transition states with duration deter-
mined by the MONOSTABLE RC timing. Im-
proved motor torque is obtained at double the
nominal motor step angle, and motor stability is
improved for high step rates.

Higher current ratings, or bipolar operation
can be obtained by using the UCN-4202A as a
logic translator to drive discrete high-power
transistors or the Sprague UDN-2949Z Half-
Bridge Motor Driver.



UCN-4202A STEPPER MOTOR TRANSLATOR/DRIVER

ABSOLUTE MAXIMUM RATINGS
at Ta = +25°C

Supply Voltage, Vog . . ... ... 7.0V Power Dissipation, Pp (One Driver) .. ............. 0.8W

VEPing) - oo 20V (Total Package) . .......... 2.0 W
Output Voltage, Vog ... 20V Operating Temperature Range, Ta. .. ... .. —20°C to +85°C
Input Voltage, Viy . ............................ 1.0V Storage Temperature Range, Ts ... ... .. —55°C to +150°C
Output Sink Current, lgyr . .................... 600mA *Derate 16.6 mW/°C above +25°C.

ELECTRICAL CHARACTERISTICS at Ty = +25°C, Vcc = +5.0 V unless otherwise noted

Limits
Characteristic Symbol | Test Conditions Min. Max. Units
Supply Current lec 2 Drivers ON - 85 mA
TTL Inputs (pins 1, 9, and 15), TTL Outputs (pins 13 and 14)
High-Level Input Voltage Ving) Voo = 4.5V 2.0 - v
Low-Level Input Voltage Ving) Vec=55V - 0.8 v
High-Level Input Current IIN(l) VCC =55V, VIN =24V - 40 HA
Low-Level Input Current ling) Voc=55V,Viy=04V - -1.6 mA
Input Clamp Voltage lincumpy | Iin= —-12 mA - -1.5 v
High-Level Output Voltage Vourgy | Vec =45V, loyr = 80 pA 24 - v
Low-Level Output Voltage Vour@) | Vec =45V, loyr = 3.2 mA - 0.4 v
Short-Circuit Output Current IOUT(SC) VCC =55V - 38 mA
S d Step M tabla RC Input (pin 11)
Time Constant © tre 0.95 1.3 s/RC
Reset Voltage VMR R =200 kR, ljy = 25 pA - 50 mV
Reset Current IwR Vn=20V 40 - pA
Schmitt Trigger Inputs (pins 10 and 12)
Threshold Voltage Vis 1.3 2.1 v
Vi 0.6 1.1 v
Hysteresis AVy 0.2 - v
High-Level Input Current vy Voo =45V, Vjy =24V, Ty =25°C - 5.0 WA
Ve =45V, Vjy =24V, Ty =170°C - 40 uA
Low-Level Input Current ) Ve =55V, Vjy=04V - -16 mA
Input Clamp Voltage Vinewwry | liv = —-12 mA - -1.5 v
Open Collector Outputs (pins 2, 3, 4, 5, and 6)
Output Leakage Current Icex Voc=55V, K= Open, Vour = 20 V, Tp = 25°C - 500 uA
Voo = 5.5 V, K = Open, Vour = 20 V, Ta = 70°C - 1.0 mA’
Output Saturation Voltage Veesan | Voo =45V, loyr = 300 mA ; — 500 mV
VCC =45V, IOUT = 400 mA = 750 mV
Vcc =45V, IOUT =500 mA - 900 mV
Output Sustaining Voltage Veesus) | lour = 30 mA, tg< 300 ps, Duty Cycle< 2% 15 - v
Turn-On Delay todo 0.5 Eip (pin 10) to 0.5 Eqyt - 10 us
Turn-Off Delay 4pd1 0.5 Ej, (pin 10) to 0.5 Eqyt - 10 ps
Clamp Diode Leakage Current IR VR=20V - 50 uA
Clamp Diode Forward Voltage Vi Ip = 500 mA - 3.0 v




UCN-4202A STEPPER MOTOR TRANSLATOR/DRIVER

RECOMMENDED OPERATING CONDITIONS

Characteristic Min. Typ. Max. Units
Supply Voltage, Vc¢ 45 5.0 5.5 v
Vk - 12 135 v
Output Voltage, Vce - - 13.5 )
Output Sink Current, lgyr - - 500 mA
Operating Temperature, Ty 10 25 55 °C

o
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MOTOR TIME CONSTANT L/R
IN ms DWG. NO. A-11,185

MAXIMUM COLLECTOR CURRENT AS A FUNCTION OF
MOTOR TIME CONSTANT AND STEP RATE

Notes: 1. Values shown take into account static d-c losses (Vsatloyt and Vclec) as well as
switching losses induced by inductive flyback through the clamp diodes with
Vk = 12 volts. Maximum package power dissipation is assumed to be 1.33
watts at +70°C. Higher package power dissipation may be obtained at lower
operating temperatures. :
2. Use of external discrete flyback diodes will eliminate power dissipation
resulting from switching: losses and will allow -the full 500 mA output
capability (Output A, B,-C, or D and the Driver Qutput) under all conditions.



UCN-4202A STEPPER MOTOR TRANSLATOR/DRIVER

FUNCTIONAL DESCRIPTION

Power-On Reset

An internal RS flip-flop sets the Output A
‘““ON”’ with the initial application of power.
This state occurs approximately 30 us after the
logic supply voltage reaches 4 volts with supply
rise times of up to 10 ms/V. Once reset, the cir-
cuit functions according to the logic input condi-
tions.

Step Enable
Pin 9 (Step Enable) must be held high to

enable the step pulses for advancing the motor -

to reach the translator logic clock circuits. Pull-
ing this pin low inhibits the translator logic.

Step Input

Pin 10 (Step Input) is normally high. The logic
will advance one position on the positive transi-
tion after the input has been pulled low for at
least 1 us. The Step Input current specification is
compatible with NMOS and CMOS.

Direction Control

The direction of output rotation is determined-

by the logic level at pin 12. If the input is held
high the rotation is A-D-C-B; if pulled low the

rotation is A-B-C-D. This input is also NMOS

and CMOS compatible.

Output Enable

Outputs A through D are inhibited (all out-
puts ‘“OFF”’) when pin 1(Output Enable) is at
high level. This condition creates a potential for
wire-ORing of device outputs, or other potential
control functions such as chopping or bi-level
drive.

Transient Suppression

All five power outputs are diode protected
against inductive transients. However, Zener
diode or resistor ‘‘flyback’ voltage techniques
are not allowed.

Full-Step/Double-Step

Full-Step operation is the most commonly
used drive technique. The UCN-4202A is
capable of unipolar drive without external active
devices, either in a full-step mode (pin 11
Monostable RC tied high), or in a double-step
mode (pin 11 connected to RC timing). The
double-step mode provides improved torque
characteristics, while the specified angular incre-
ment is doubled. '

STEP ENABLE —_v] |~— 148 Min’
STEP INPUT o -1 psmin] | u _.P
25ms
e
DIRECTION CONTROL +—Min
OUTPUT A | —’Ilﬂ—wp.s Max | [ L
—-]_J-—-n.s ms I I

OUTPUT B
Nom

OUTPUT.C

]
>

MG NO. A-11,186

TIMING CONDITIONS
(Double-Step Mode)

Note: State B and State D output pulse duration is typically 11.5
ms when R = 510 k2 and C = 0.02 uF.
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UCN-4202A STEPPER MOTOR TRANSLATOR/DRIVER

TYPICAL STEPPER MOTORS

Typical Step
Manufacturer Model L/R Ratings Angle
Eastern Air LA23ACK-2 14 ms 440 mA/12V 1.8°
Devices LA23ACY-1 1.2 ms 440 mA/12V 7.5°
. LA34ADK-6 2.6 ms 530 mA/14V | 1.8°
Sigma 18-2013D24-F32 1.5 ms 340 mA/12V 15°
Instruments 18-2013D48-F32 1.5 ms 340 mA/12V 71.5°
20-2220D200-F23 1.5 ms 500 mA/12V 1.8°
North American K82701-P2 1.5 ms 330 mA/12v 1.5°
Phillips K83701-P2 1.5 ms 330 mA/12v 15°
Superior M061-FD-301 0.8 ms 440 mA/12V 1.8°
Electric
- TYPICAL APPLICATIONS
FVV\
QUTPUT =
ENABLE ° | Rt ¥sv
2 15|
3 A oR 12 R
] STEP X 1
b e Bl
6 0 11 4
+I12V o 7‘l CLK ig] ——oSTEP. INPUT
SECOND] |
== 8 @_} g —oOoSTEP ENABLE

T’
DWG: .NO. A-11,187

L/R DRIVE CIRCUIT
Used to Drive A 12-Volt 500 mA
Unipolar Stepper Motor (Double-Step Mode)
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UCN-4202A STEPPER MOTOR TRANSLATOR/DRIVER

TYPICAL APPI.ICA'I'IONS

UDN-2949Z UDN-29497 UDN-29497 UDN-29497

STEPPER MOTOR
BIPOLAR BRIDGE
DRIVE CIRCUIT

(Full-Step Mode)

oVs

o0 ot 3|

OSTEP ENABLE

o<} oF
7416
1 O+5V
o o= ]
™ L
Ve
(G - ::l e DIRECTION
j f—t— _] ;I CONTROL
6
N 0 STEP INPUT
(]
T

B UCN - 4202 A

- DWG. NO. A-11,188

47




UCN-4202A STEPPER MOTOR TRANSLATOR/DRIVER

TYPICAL APPLICATIONS

L/R DRIVE CIRCUIT
. o0 +15V Using Four PNP Power Transistors
To Drive Unipolar Stepper Motors
(Double-Step Mode)
) )
o 0 +5V
e [y

—O STEP INPUT

5—|
S| oSTEP ENABLE
J

DWG. NO. A-11,189

UDN-2949Z UDN-2949Z

O

’: .

+5V +5V

STOP UCN-4202A

- SPEED,

PWR-ON] 16! ~120H
RESET 1z N

I0K

Jeo .
B 510
10K | oiR !

A
STEP

B
LOGIC
c c 12|

CLK

ISECOND|

- STEP 9
1-§HOT

[y S =y N e S oy S e W

i
!
|
1
!

r |
!
T
!
I— 80p
= DEAD TIME, =
~ 50us

Dwg. No. B-1447

 A-C MOTOR DRIVE CIRCUIT



UCN-4401A and UCN-4801A BiMOS LATCH/DRIVERS

UCN-3401A and UCN-4801A .- L

11] ouT,

‘D"E 10] out,
: . IN, [ 6 -]>-:E 9] our,
FEATURES \

GROUND [ 7 8 | CoMMON

BiMOS LATCH/DRIVERS n, (2

N, [B

—
LATCHES
L

o High-Voltage, High-Current OQutputs
o Output Transient Protection

o CMOS, PMOS, NMOS, TTL Compatible Inputs TYPE UCN-4401A
o Internal Pull-Down Resistors ;
o Low-Power CMOS Latches

DWG.NO. A-10,499A

OUTPUT
ENABLE

THESE high-voltage, high-current latch /drivers [20] our,.

are comprised of four or eight CMOS data
latches, a bipolar Darlington transistor driver for
each latch, and CMOS control circuitry for the 18] our,
common CLEAR, STROBE, and OUTPUT ENA-
BLE functions. The bipolar /MOS combination pro-
vides an extremely low-power latch with maximum
interface flexibility. The UCN-4401A contains four
latch /drivers while the UCN-4801A contains eight
latch /drivers.

The CMOS inputs are compatible with standard
CMOS, PMOS, and NMOS circuits. TTL or DTL
circuits may require the use of appropriate pull-up :
resistors. The bipolar outputs are suitable for use OHG.NO. A-10,498A
with relays, solenoids, stepping motors, LED or :
incandescent displays, and other high-power loads. : TYPE UCN-4801A

Both units feature open-collector outputs and in-
tegral diodes for inductive load transient suppres- Vor
sion. The output transistors are capable of sinking

. 500 mA and will sustain at least 50 V in the OFF
state. Because of limitations on package power dis-
sipation, the simultaneous operation of all drivers at
maximum rated current can only be accomplished by
areduction in duty cycle. Outputs may be paralleled
for higher load current capability.

|
I
The UCN-4401A 4-latch device is furnished in a arare % D :
1
|

LATCHES
1

COMMON

i oury
1
I

|
1

GROUND

standard  14-pin dual in-line plastic package. The

UCN-4801A 8-latch device is furnished in a 22-pin qumur o I !

dual in-line plastic package with lead centers on B ‘] COMMON MOS i TYPICAL MOS LATCH TYPICAL BIPOLAR DRIVER
0.400"’ (10.16 mm) spacing. All outputs are pinned cone IR
opposite their respective inputs to simplify circuit FUNCTIONAL BLOCK DIAGRAM

board layout.




UCN-440TA and UCN-4801A BiMOS LATCH/DRIVERS

ABSOLUTE MAXIMUM RATINGS

OULPUE VORAEE, Mk + .+ v v o et ettt e e et ettt e e e e e 50V
T T LT o S O D S PP TP 18V
Input Voltage Range, Vin........... B S IS SRR L e e et e s —0.3VtoVpp +03V -
Continuous Collector Current, e, .. ...c.voiviiii e e e e v e e 500 mA
Package Power Dlssmatlon Po (UCN-BA01A)..... .o et e et e 1.67-W*

i (L)) T P P ST PP 2.0 W+
Operating Ambient Temperature RANEE, Ta. ottt e e e e e e i —20°C to +85°C
Storage Temperature Range, Ts. ... .uiuun ettt et aees —55°C to +125°C

*Derate at the rate of 16.7 mW/°C above T4 = 25°C.
**Derate at the rate of 20 mW/°C above Ta = 25°C.

ELECTRICAL GHARACTERISTICS at Ty = +25°C, Vpp = 5V, Vss = OV (unless otherwise specified)

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
OQutput Leakage Current leex Veg = 50V, Ty = 4+25°C — — 50 uh
Vee =50V, Ta = +70°C — — 100 uA
Collector-Emitter Veesan lc = 100 mA . — 0.9 1.1 v
Saturation Voltage lc = 200 mA — 1.1 1.3 -V
i lc = 350.mA, Vpp = 7.0V — 1.3 1.6 -V
Input Voltage Vinio) — — 1.0 v
Vi) Vop = 15V 135 — — v
VDD =10V 8.5 — : — V.
Voo = 5.0V (See note) 3.5 - — v
Input Resistance Rin Voo = 15V 50 200 — ko
Vop = 10V 50 300 — kQ
Supply Current ' lobion) 1 Voo =15V — 1.0 2.0 mA
. (Each stage) | Vpp = 10V — 0.9 1.7 mA
Vpp = 5.0V — 0./ 1.0 mA
lopiorr) All Drivers OFF, All Inputs = 0V — 50 100 7.
Clamp Diode lr Ve =50V, T, = +25°C — — 50 uA
Leakage Current Ve =50V, T, = +70°C — — 100 uA
Clamp Diode Ve : Ir = 350 mA - | 17 2.0 v
Forward Voltage
*Note: Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors to insure the minimum logic “I".
TRUTH TABLE
OUTPUT 0UT Information present at-an input is transferred to its
INy  STROBE  CLEAR ENABLE 1 T : latch when the STROBE is high. A high CLEAR
: input will set all latches to the output OFF condition
0 1 0, 0 X OFF regardless of the data or STROBE input levels. A
1 1 0 0 X_|ON high OUTPUT ENABLE will set all outputs to the
X X 1 X X OFF OFF condition regardless of any other input condi-
X X X 1 X__ | OFF tions. When the OUTPUT ENABLE is low, the
X 0 0 0 ON_| ON outputs depend on the state of their respective
X 0 0 0 OFF .| OFF latches.
X = irrelevant

t-1 = previous output state
t = present output state
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UCN-4401A and UCN-4801A BiMOS LATCH/DRIVERS

TIMING CONDITIONS

(Logic Levels are Vy, and Vgg)

CLEAR -
le— F —
STROBE B T
ofAle— C —fB e fee Coml Bl _.A‘_c4s-—
QUTPUT : L .....
ENABLE et G o Ll ¢
INN
——D te— —»E je— — | £ e
OouT N I
DWG.NO. A-10,895A
A, Minimum data active time before strobe enabled (data set-uptime) .................. 100 ns
B. Minimum data active time after strobe disabled (data hold time) .................... 100 ns
C. 'Minimum strobe pulsewidth............ ... ... ... . 300 ns
D. Typical time between strobe activation and output on to off transition ................ 500 ns
E.  Typical time between strobe activation and output off to on transition ................ 500 ns
F. Minimumclearpulse width. . ... .. ... .. .. ... . . . . 300 ns
‘G. Minimumdata pulsewidth ... ... .. .. 500 ns
9 450 b4 450
& | B | o T
8 UCN- 4401A g uch-4801
=
<
< 400 ‘\ N ‘ g 400 \ A\ C oz
N 2 z2 N \ \ \\ \34\
Z 350 N & 350 ™\ N
5 N g N =
& 300 N 3 300 NN <ha N
x J 53 \\ N \\
o P, @ \‘
« AN T 2 ‘\ 8] N N
O 250 of- 8 250
g N 3 \ NG
o = 8N
5 NUMBER OF OUTPUTS It 4 N
3 200 CONDUCTING w2%° B
SIMULTANEOQUSLY i
Y 2 NUMBER OF OUTPUTS e
2 150 2 150 CONDUCTING P
§ j SIMULTANEQUSLY I~
2
2 100 100 [T LTTIT
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 80 90 100

PERCENT DUTY CYCLE

DW3. NO. A-10.497

%0 60
PERCENT - DUTY CYCLE .\ s 0.use

CAUTION: Sprague CMOS devices feature input static protection but are still susceptible to damage when ex-
posed to extremely high static electrical charges.
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UCN-4805A and UCN-4806A
BiMOS LATCHED DECODER/DRIVERS

UCN-4805A and UCN-4806A
BiMOS LATCHED DECODER/DRIVERS

FEATURES
® High-Voltage Source Outputs
o CMOS, PMOS, NMOS, TTL Compatible Inputs
o Low-Power CMOS Latches
® Hexadecimal Decoding
® Internal Pull-Up/Pull-Down Resistors
o Wide Supply Voltage Range

P 4

¥300030 NN 1-01F
[ ] oNDINVIE NV S¥3ATH |

I 1]

DESIGNED for use in high-voltage vacuum
fluorescent display driver applications, the
UCN-4805A and UCN-4806A latched decoder/
drivers combine CMOS logic with bipolar source
outputs. Both devices consist of eight high-voltage
bipolar sourcing outputs with internal pull-down re- Owg. Ho. A-10,984
sistors and CMOS input latches, hexadecimal de-
coder, and control circuitry (strobe and blanking). UCN-4805A

The UCN-4805A BiMOS latched decoder/driver
is intended to serve as the segment driver with
standard 7-segment displays incorporating a colon or
decimal point. The UCN-4806A modification is de-
signed for use with centered ‘‘1’’ (9-segment) dis-
plays. It has an I/O input to permit interrogating the
input latches for error-checking purposes. Both ICs
use hexadecimal decoding to display 0-9, A, b, C, d,
E, and F.

Both BiMOS latched decoder/drivers have suffi-
cient speed to permit operation with most
microprocessor/LSI-based systems. The CMOS
input latches provide operation over the supply vol-
tage range of 5 to 15 volts with minimum logic
loading. Internal output pull-down resistors elimi-
nate the need for external components usually re-
quired for fluorescent display applications. When

[

]

o JO¥INOD LNdLNO/LNdNT |

¥300030 NI 8-0L-F
9N INVIE ONV SHIATHA |

used with standard TTL or low-speed TTL logic, Drg. it A-10,983
both devices may require employment of input
pull-up resistors to insure a proper input logic high. UCN-4806A
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UCN-4805A and UCN-4806A
BiMOS LATCHED DECODER/DRIVERS

ABSOLUTE MAXIMUM RATINGS at 25°C Free-
Air Temperature and Vis = 0V

Output Voltage, Vo, .. ... ... I I 60V Number of Max. Allowable Duty Cycle
Logic Supply Voltage Range, Vo .. ......... .45V to 18V Outputs ON at Ambient Temperature of
Driver Supply Voltage Range, Vs ........... 50Vto 60V Oy = = 25 M) 50°C 60°C 70°C
Input Voltage Range, Vix .......... —03VtoVop + 03V i 3 100% 92% 78%
Continuous Qutput Current, loyr .. ... ... ... ... —40 mA 7 100% 89%
Package Power Dissipation, P, ... ... .. ... 1.82 W* 6 : 100%
Operating Temperature Range, T, . .. ... —20°C to +85°C 1 100% 100% 100%
(] (] ‘o

Storage Temperature Range, Ts .. ... .. —55°C to +125°C-
*Derate at the rate of 18.18 mW/°C above T, = 25°C.

ELECTRICAL CHARACTERISTICS at T, = 25°c Vas = 60V, Voo = 4.75 V to 1575V, Vss = ov
(unless otherwise noted)

Limits
Characteristic Symbol | Test Conditions .. - . .. . - Min. Max. Units
Output OFF Voltage Voui : o — 1.0 v
Output ON Voltage - , 1 lgy = = 25mA ' oo ls1s — v
Output Pull-Down Current lour Vour = Ves- . . ~.|400 . -850 )
Output Leakage Current ' T, = 70°C e — 15 uA
Input Voltage Vi Voo,= 5.0V 35 53 v
Voo = 15V . : 13.5 153 v
Vino : : -03  +0.8 v
Input’ Current Iy Voo = 5.0V — 100 )
Voo = 15V — 300 A
Input Impedance Iy Voo = 5.0V ‘ I El — kQ
Supply Current lsg Display “8" ' _ 1— 9.1 mA
Al outputs OFF —. . 100 A
lop Vy, = 1/0 = STROBE = 5.0V, All other inputs = 0 V| — 200 A
_VD-D = 1/0 = STROBE = 15V, All other inputs = 0V | — 500 MA
Vi = STROBE = BLANK = 5.0V, Data latched, :
Display “8" — =70 mA
Voo = STROBE = BLANK = 15V, Data latched, .
Display “8" —_ 21 mA

NOTE: Positive (negative) current is defined as going into (coming out of) the specified device pin. ‘

Caution: ‘Sprague CMOS devices feature input static protection but are still
susceptible to damage when exposed to extremely high static electrical charges.
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UCN-4805A and UCN-4806A

BiMOS LATCHED DECODER/DRIVERS

UCN-4805A TRUTH TABLE

Outputs

Inputs

dp
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UCN-4806A TRUTH TABLE
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Inputs

a
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UCN-4805A and UCN-4806A
BiMOS LATCHED DECODER/DRIVERS

TIMING CONDITIONS
(Logic Levels are Vyy and Vsg)

L_J

STROBE T
Al C— Bl *iA ._cA.|
BLANKING } -
F'F ] : L
M ]
| P ek |
ouTy~ | | .

Dwg. No. A-10,982

A. Minimum Data. Active Time Before Strobe Enabled
(Data Set-Up Time) ....................... 100 ns
B. Minimum Data Active Time After Strobe Disabled

(Data Hold Time)

C. Minimum Strobe Pulse Width

D. Typical Time Between Strobe Activation and Output

On to Off Transition

E. Typical Time Between Strobe Activation and Output

0ff to On Transition

F. Minimum Data Pulse Width

Information present at an input is transferred to its
latch when the STROBE (ST) is low. The latches
will continue to accept new data as long as the
STROBE is held low. Applications where the
latches are bypassed (STROBE tied low) ordinarily
require that the BLANKING input be low between
digit selection because of possible non-synchronous
decoding.

When the BLANKING (BL) input is low, all of
the output buffers are disabled (OFF) without affect-
ing the information stored in the latches. With the

VoD

100K

O

BL, ST, 110
TYPICAL

INPUT CIRCUITS

Dwg.No. A-10.979

Vss A, B C, D, dp

Dwg. No. A-10,980
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BLANKING input high, the outputs are controlled
by the latch/decoder circuitry.

With the I/O input control (UCN-4806A only)
held high, the BCD data terminals function as inputs
and allow information to be transferred to the
latches. With the 1/O input control held low, the
BCD data terminals function as high-impedance
latch outputs and allow the latches to be interrogated
for error-checking purposes. While 1/O is low, the
STROBE line must be held high.

Ves
TYPICAL
2K 15K
OUTPUT DRIVER Y
Vss

Owg. No. A-10,981




UCN-4810A -

BiMOS-10-BIT SERIAI.-INPU‘TV,—V LATCHED DRIVER

UCN-4810A BiMOS 10-BIT
SERIAL-INPUT, LATCHED DRIVER

FEATURES
® High-Voltage Source Outputs
o CMOS, PMOS, NMOS, TTL Compatible Inputs
® Low-Power CMOS Logic & Latches
® |nternal Pull-Down Resistors
® Wide Supply Voltage Range

COMB]N ING low-power CMOS logic with bipo-
lar source drivers, the UCN-4810A BiMOS
10-bit serial-input, latched driver will simplify many
display systems. Primarily designed for use with
vacuum fluorescent displays, it can also be used
with LED and incandescent displays within its out-
put limitations of 60 V and 40 mA per driver.

The CMOS 10-bit shift register and associated
latches are designed for operation over a supply
voltage range of 5 V to 15 V. They also provide for
minimum loading and are compatible with standard
CMOS, PMOS, and NMOS logic. When used with
standard TTL or low speed TTL logic the use of
appropriate pull-up resistors may be required to in-
sure a proper input logic high. A CMOS serial data
output allows cascading these devices for interface
requiring many drive lines (dot matrix, al-
phanumeric, bargrapl}, etc.).

The ten bipolar outputs are used as segment or
digit drivers in vacuum fluorescent displays. Under
normal operating conditions, these devices will sus-
tain 25 mA per output at 50°C and a duty cycle of
85% . Other combinations of number of outputs con-
ducting and duty cycle are shown in the specifica-
tions.

The UCN-4810A driver, combined with the
UCN-4805A or UCN-4806A latched hexadecimal
decoder/drivers or the UCN-4815A 8-bit latched
source driver, comprises a minimum component
display subsystem, requiring few, if any, discrete
components.

0UT8 1 18 OUTQ
oty [2 17] 0UTy,
0Ty 3 16] SERIAL DATA OUT
CLOCK [ LATCHES 15] Vgg
REGISTER
Vss [ [ 12] SERIAL DATA IN
REGISTER
) VDD 6 LATCHES 13 | BLANKING
STROBE [7 . 12] OUTy
OUTS 8 - 11 0UT2
ouT, [3 15] 0UT;

Dwg. No. A-10,988

ABSOLUTE MAXIMUM RATINGS at 25°C
Free-Air Temperature and Vs = 0V

Output Voltage, Vour -« oot 60V
Logic Supply. Voltage Range, Vo . ... .. ...... 45V to 18V
Driver Supply Voltage Range, Vgg . .......... 50Vto60V
Input Voltage Range, Viy . .......... —0.3Vto Vy +03V
Continuous Output Current, loyr . ............... —40 mA
Package Power Dissipation, Py ................. 1.82 W*

Operating Temperature Range, T,
Storage Temperature Range, Ts

........ —20°C to +85°C
—~55°C to +125°C

*Derate at the raté of 18.18 mW/°C above T, = 25°C.

Number of Max. Allowable Duty Cycle
Qutputs ON at Ambient Temperature of
(loy = — 25mA)  25°C  40°C 50°C 60°C 70°C
10 100% 97% 85% 73% 62%
9 100% 94% 82% 69%
8 100% 92% 78%
7 100% 89%
6 (% 100%
1 100% 100% 100% 100% 100%

Caution: Sprague CMOS devices feature input static protection but are still
susceptible to damage when exposed to extremely high static electrical charges.
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UCN-4810A
BiMOS 10-BIT SERIAL-INPUT, LATCHED DRIVER

ELECTRICAL CHARACTERISTICS at T, = 25°C, Vgs = 60V, Vy, = 4.75V t0 1575V, Vs = 0V
(unless otherwise noted)

Limits

Characteristic Symbol Test Conditions Min.  Max. Units

Output OFF Voltage Vour . — 1.0 v

Output ON Voltage ' lor = = 25mA " 5.5  — v
Output Pull-Down Current oy Vour = Vas 400 850 uA
Output Leakage Current T, = 70°C ) — -15 nA

Input Voltage Vi Vop = 5.0V 35 53 v

Vp = 15V 135 153 v

Vivo -03 +08 v

Input Current Iy Voo =V = 5.0V — 100 A
Voo =V = 15V , — 300 pY)

Input Impedance Ly Voo = 5.0V 50 —_ kQ
Serial Data Output Resistance{ Ry Vip = 5.0V — 20 kQ
: Voo = 15V — 6.0 kQ

Supply Current : lgg All outputs ON, All outputs open — 13 mA
All outputs OFF — 00 uA

lop Voo = 5.0V, All outputs OFF, Al inputs = 0V — 100 A

Voo = 15V, All outputs OFF, All inputs = 0V — 200 uA

Voo = 5.0V, One output ON, All inputs = 0V — 1.0 mA

Voo = 15V, One output ON, All inputs = 0V — 30 mA

NOTE: Positive: (negative) current is defined as going into (coming out of) the specified device pin.
O O V
100K w cLock (@) ©

S S D SR O

V.
SS RIAL T T T T ™ T T J—D——@ SERIAL
DA E lﬂ 10 PIT, ?ERIALl PARAILLEL SlHiFT $EGISII'ER SATA GUT
Dwg. No. A-10.980 1 l l l l l L
\%
TYPICAL INPUT CIRCUIT STROBE l r l LATCHES i l l J
N L
v BLANKING
BB MOS
V .............
5 BIPOLAR
Y% ® Vs
21K 15K
’ 100K V@)
OUT)- OUTy" OUT3 OUTy 0UTg OUTg OUT)g
Vss : - Dwg. No. A-10,989

Dwy. No. A-10,981

FUNCTIONAL BLOCK DIAGRAM
TYPICAL OUTPUT DRIVER :
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UCN-4810A
BiMOS 10-BIT SERIAL-INPUT, LATCHED DRIVER

LT
STROBE I e [
: BLANKING ‘ ‘ ‘ |
= ~
ouTy : )

Dwg. No. A-10,990

TIMING CONDITIONS

(Logic Levels are Vy, and Vgs)

Minimum Data Active Time Before Clock Pulse (Data Set-Up Time)
Minimum Data Pulse Width .
Minimum Clock Pulse Width
Minimum Time Between Clock Activation and Strobe
Minimum Strobe Pulse Width

"Moo w®

SERIAL DATA present at the input is transferred
to the shift register on the logic “‘0’’ to logic ‘1"’
transition of the CLOCK input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SER-
IAL DATA must appear at the input prior to the
rising edge of the CLOCK input waveform.

Information present at any register is transferred
to its respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

Typical Time Between Strobe Activation and Output Transition " . .

Voo = 5.0V Vyp = 15V

........................ 250 ns 150 ns
........................ 500 ns 300 ns
......................... 1.0 us 250 ns
....................... 1.0 us 400 ns
........................ 500 ns 300 ns
....................... 1.0 us 1.0 us

tinue to accept new data as long as the STROBE is
held high. Applications where the latches are by-
passed (STROBE tied high) will require that the
BLANKING input be high during serial data entry.

When the BLANKING input is high, all of the
output buffers are disabled (OFF) without affecting
the information stored in the latches or shift register.
With the BLANKING input low, the outputs are
controlled by the state of the latches.

UCN-4810A TRUTH TABLES

Serial Shift Register Contents | Serial Latch Contents Output Contents
Data Clock Data | Strobe [ Blanking
Input | Input Iby by oo D g lg Iy | Output | - Input [ P P Ig Ig 1yg Input [ P Is lg 1o
H I HR/R,... R;Rg Ry i
L I LR, R, ... R;Ry R, R,
X | L | RRR. RRRe | Ry
XXX ... .. XXX X L R, R, R;.. RgRyRyg
Py Py Py .. Py Py Py Py H Py Py Ps . PgPy Py L Py PPy Py PPy
XXX ... ... XXX H LLL....... LLL

L = Low Logic Level
H = High Logic Level
X = Irrelevant

P = Present State

R = Previous State



UCN-4815A
‘BiMOS LATCH/SOURCE DRIVER

UCN-4815A
BiMOS LATCH/SOURCE DRIVER

FEATURES
® High-Voltage Source Qutputs
o CMOS, PMOS, NMOS, TTL Compatible Inputs
® Low-Power CMOS Latches
o Internal Pull-Down Resistors
e Wide Supply Voltage Range

DESIGNED primarily for use with high-voltage

vacuum fluorescent displays, the UCN-4815A
BiMOS latch/source driver consists of eight NPN
Darlington source drivers with pull-down resistors,
a CMOS latch for each driver, and common strobe,
blanking, and enable functions.

The CMOS inputs provide for minimum loading
and are compatible with standard CMOS, PMOS,
and NMOS logic commonly found in microproces-
sor designs. The use of CMOS latches also allows

operation over a supply voltage range of 5V to

15 V. When employed with either standard TTL or
low speed TTL logic, the UCN-4815A may require
the use of appropriate pull-up resistors.

The bipolar outputs may be used as segment, dot
(matrix), bar, or digit drivers in vacuum fluorescent
displays. All eight outputs can be activated simul-
taneously at ambient temperatures up to 60°C. To
simplify circuit board layout, all outputs are pinned
opposite their respective inputs.

A minimum component display subsystem, re-
quiring few or no discrete components, may be
realized by using the UCN-4815A BiMOS Latch/
Source Driver with either a UCN-4805A or UCN-
4806A latched hexadecimal decoder/drivers or a
UCN-4810A serial-to-parallel latch/driver.
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ENABLE BLANKING
STROBE Vop

N outy

INy out,

IN3 18] 0UT3

INg { 16] OUT;

INg Frs) OUT,

INg f1a) 0UTy

INg 0uTg

Dwg. No. A-10,987

ABSOLUTE MAXIMUM RATINGS at 25°C
Free-Air Temperature and Vi = 0V

Output Voltage, Vour ... ..o 60V
Logic Supply Voltage Range, Vi, ... .. .. ... 45Vt 18V
Driver Supply Voltage Range, Vg ........... 50Vto 60V
Input Voltage Range, Viy ... .. .. v —03VioVyp +03V -
Continuous Output Current, loyy .. ... 0. .. SO0 . —80 mA
Package Power Dissipation, Py .. ................ 20 W*
Operating Temperature Range, T, ........—20°C to +85°C
Storage Temperature Range, Tg ... ..., —55°C to +125°C

*Derate at the rate of 20 mW/°C above Ty = 25°C.

Number of Max. Allowable Duty Cycle
Outputs ON at Ambient Temperature of
(lor = = 25mA) 50°C 60°C 70°C
8 100% 100% 86%
7 St 98%
6 100%
1 100% 100% 100%

Caution: Sprague CMOS devices feature input static protection but are -still
susceptible to damage when exposed to-extremely high static electrical charges.




UCN-4815A
BiMOS LATCH/SOURCE DRIVER

ELECTRICAL CHARACTERISTICS at T, = 25°c V,. =60V, Voo = 475V 10 15.75V, Vs = OV
(unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Output OFF Voltage Vour — 1.0 v
Output ON Voltage | loy = — 25mA 57.5 — v
Output Pull-Down Current losr Vour = Vis 400 850 pA
Output Leakage Current : Te = 70°C — =15 uA
Input Vq'ltage Vinay Voo = 5.0V 35 53 v
T - Vp = 15V 13.5 15.3 )
; Vivoy -03  +08 v
Input Current [ “Vp =V =50V — 100 A
Vp.= Vy = 15V — 300 LA
Input Impedance Ly = Vp = 5.0V 50 — kQ
Supply Current ’ les All outputs ON, All outputs open —_ 10.5 mA
- ' All ‘outputs OFF — 100 )
lop Voo = 5.0V, All outputs OFF, All inputs = 0V — 100 LA
Voo '= 15V, All outputs OFF, All inputs = 0V — 200 A
Voo = 5.0V, One output ON, All inputs = 0V —_ 1.0 mA
© Vpp = 15V, One output ON, All inputs = OV — 3.0 mA
NOTE: Positive (negative) current is defined as going into (coming out of) the vspeciﬁed device pin.
O W.
100K
, o - Vss .
UCN-4815A TRUTH TABLE - - 0 Dwg. No! A-10,980
' Inputs » ouTy TYPICAL INPUT CIRCUIT
INy STROBE  ENABLE -BLANK  T-1 T '
0 1 1 0 X -0 Vgg-
1 1 1 0. . X 1
X X X 1 X 0
X 0 X 0 1 1
X 0 X 0 0" 0
X X 0 0 1 - 1
X X 0 0 0 0
2K 15K
X = irrelevant 100K -
T-1 = previous output ‘state
T. = present output state Vs

TYPICAL OUTPUT DRIVER
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UCN-4815A
BiMOS. LATCH/SOURCE DRIVER

TIMING CONDITIONS

(Logic Levels are Vy, and V)

ENABLE | L
STROBE L 71 I
*IA c —-l B" —‘A e
'BLANKING J 1
"y - — | e
J N ]
-~ D |E 1E b ’
oty ———— LT
Dwg. "No.. A-10,991
A.  Minimum Data Active Time Before Strobe Enabled (Data Set-Up Time) .. ......c. ... o i viio 100 ns
B. Minimum Data Active Time After Strobe Disabled (Data Hold Time) ......... A SRR Gl SRS 100-ns
C. Typical Strobe Pulse Width For Power-Up Clear Disable . ............c..¢ o T S TN P Ot .. .. 500.ns
Minimum Strobe Pulse Width After Power-Up Clear Disabled . ..0..... ... 0 R SRR A e E 0 300:ns
D. - Typical Time Between Strobe Activation and Output On to Off Transition . ... ... .. oo vunn o, 1.0 us
E. Typical Time Between Strobe Activation and Output Off to On Transition ......... ... .. ... i oo 1.0-us
F. Minimum Data Pulse Width . ... .. ... . . e e e 500 ns

Information present at an input is transferred to its
latch when the STROBE and ENABLE are high.
The latches will continue to accept new data as long
as both STROBE and ENABLE are held high. With
either STROBE or ENABLE in the low state, no
information can be loaded into the latches.

When the BLANKING input is high, all of the

output buffers are disabled (OFF) without affécting
the information stored in the latches. With the

BLANKING input low, the outputs are controlled

by the state of the latches.

On first applying Vi to the device, all latch
outputs assume a low state (Power-Up Clear) result-
ing in all outputs being OFF. The latches will remain
in the low. condition until the Clear is disabled by a

-STROBE high input. Data may be entered.into the -

-~ latches durmg Power-Up Clear d1sable if the ENA-
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BLE input is also high.




SERIES UCN-4820A
‘BiMOS 8-BIT SERIAL-INPUT-LATCHED DRIVERS

SERIES UCN-4820A
BiMOS 8-BIT SERIAL-INPUT, LATCHED DRIVERS

FEATURES
® High-Voltage Current-Sink Outputs
© CMOS, PMOS, NMOS, TTL Compatible
® Low-Power CMOS Logic and Latches
o Internal Pull-Up/Pull-Down Resvistors
o 16-Pin Dual In-Line Plastic Packages

A COMBINATION of bipolar and MOS technol-
ogy gives Sprague’s Series UCN-4820A an
interface flexibility beyond the reach of standard
logic buffers and power driver arrays.

The three devices in this series each have eight
bipolar current-sink Darlington drivers, a CMOS
~data latch for each of the eight open-collector out-
puts, an eight-bit CMOS shift register and CMOS
control circuitry. Except for maximum driver voltage
-ratings, Types. UCN-4821A, UCN-4822A ‘and
UCN-4823A are identical.

The bipolar outputs can drive multiplexed LED
displays, incandescent lamps, thermal print heads,
and (with appropriate clamping techniques) relays,
solenoids and other high-power inductive loads.

The CMOS shift register and latches, which
operate over a 5- to 15-volt supply range, minimize
loading and are compatible with CMOS, PMOS
--and NMOS logic. Use of the drivers with TTL and
DTL may require a pull-up resistor to ensure an
input logic high. By using the serial data output; the
drivers can be cascaded for interface applications
.requiring additional drive lines.

. These ‘devices are also available in mdustrlal-
grade ceramic packages (Series UCQ-4820R ) and in
* military side-brazed, hermetlcally sealed packages

(Series UCS-4820H). :
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Dwg. No. A-11,388

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature

and Vg = 0V

Output Voltage, Vo (UCN-4821A . ... ... ... .. 50V
(UCN-4822A) . ............... 80V

g (UCN-4823A) . ... e, 100V

Logic Supply Voltage, Vyp ... .. .. RIS, 18V
Input Voltage Range; Viy . .. .. v =03 Vito Vg #+0.3V
Continuous Output Current, loy; .. .o oiv i AN - 500 mA
Package Power Dissipation, Py ... .. oo .o 1.67 W*
Operating Temperature Range, T, .. ... ... =20°C to +85°C
Storage Temperature Range, Ty ....... . —55°C to +125°C

*Derate at the rate of 16.7 mW/°C above Ty = +25°C



SERIES UCN-4820A
BiMOS 8-BIT SERIAL-INPUT LATCHED DRIVERS
0

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vpp = 5V, Vss = 0V (unless otherwise specified)

Applicable Limits

Characteristic Symbol Devices Test Conditions Min. Max. Units
Output Leakage Current loex - UCN-4821A Vour = 50V ) — 50 uA
Vour = 50V, T, = +70°C — 100 A
UCN-4822A Voy = 80V — 50 A
Vour = 80V, T, = +70°C — 100 A
UCN-4823A  Vor = 100V — 50 pA
Vor = 100V, T, = +70°C — 100 LA
‘Collector-Emitter Veesn ALL loyr = 100 mA — 1.1 v
Saturation Voltage loyy = 200 mA — 1.3 v
Tour — 350 MA, Vop = 7.0V = 16 v
Tnput Voltage Vo ALL — 0.8 v
IN(1) ALL VDD =15V 13.5 — v
Vo = 10V 8.5 — v
Voo = 5.0V 3.5 — v

TInput Resistance R f ALL i Vyp =15V "~ " 50 — kQ)
Vpp = 10V 50 — k()
Voo = 5.0V 5 @ — kQ
Supply Current : Tosiom ALL One Driver ON, Vpp = 15V — 20 mA
One Driver ON, Vo, = 10V — 1.7 mA
One Driver ON, Vpp = 50V~ — 1.0 mA
Tonorn) ALL All Drivers OFF, Vyy = 0V — 100 | #A

Number of Max. Allowable Duty Cycle
Outputs ON at Ambient Temperature of

(lor = 200mA)  25°C 40°C  50°C 60°C  70°C

67%  56% 50%  43% 36%
C16%  64% 51%" 49% . 41%
8% 74% 66% 57% 48%
©100% 89% 80% 69% 58%
oo lfO% 100%  75% 12%

100%  95%
- ~100%
100% 100% 100% 100% 100%

Caution: Sprague CMOS devices have input static protection but are stif! suscepti-
ble to damage when exposed to extremely high static electrical charges.

=R WSO~ 0o
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SERIES UCN-4820A
BiMOS 8-BIT SERIAL-INPUT LATCHED DRIVERS

———————

Ja
DATA IN 71 :
Lr D —1——5 j
STROBE N |
; ’.fF _.‘
ouTy - i

Dwg. No. A-10,990A

TIMING CONDITIONS

(Logic Levels are Vy and V)

A. Minimum Data Active Time Before Clock Pulse (Data Set-Up Time)

B. Minimum- Data Pulse Width
C. Minimum Clock Pulse Width
D. Minimum Time Between Clock Activation and Strobe
E. Minimum Strobe Pulse Width

F. Typical Time Between Strobe-Activation and Output Transition

SERIAL DATA present at the input is transferred
to the shift register on the logic ‘‘0’’ to logic ‘1"’
transition of the CLOCK input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SER-
IAL DATA must appear at the input prior to the
rising edge of the CLOCK input waveform.

Information present at any register is transferred to
its respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

VDD =50V VDD =15V

......................... 250 ns 150 ns

500 ns 300 ns

1.0 us 250 ns

.................................... 1.0 us 400 ns
500 ns 300 ns

......................... 1.0 us 1.0 us

tinue to accept new data as long as the STROBE is
held high. Applications where the latches are by-
passed (STROBE tied high) will require that the
ENABLE input be high during serial data entry.

When the ENABLE input is high, all of the output
buffers are disabled (OFF) without affecting the in-
formation stored in the latches or shift register. With
the ENABLE input low, the outputs are controlled
by the state of the latches.

SERIES UCN-4820A TRUTH TABLE

Serial Shift Register Contents .| Serial Latch Contents Qutput Contents
Data | Clock Data |- Strobe Output
Input | Input [ P lg | Output | Input bbbl ..o, lg Enable [P P lg
L J | HRR R, R;
H g LR, R, ....... R; R;
X 1L R R,Ry ...... Rq Rs i
XXX .. ....... X X L R R Ry ...... Rq
P PPy....... Ps Ps H P PPy .. ..., Pg L P,PPy ... Pg
XXX ... X H ARA. . H
L = Low Logic Level
H = High Logic Level
X = lrrelevant
P = Present State
R = Previous State

4—24



SERIES UCN-4820A
BiMOS 8-BIT SERIAL-INPUT LATCHED DRIVERS

FUNCTIONAL BLOCK DIAGRAM

S | 2 S D S S S S

SERIAL i} N J ! SERIAL
DATA IN —(>)—<L | 8 BITI, SERIA;L PARA:.LEL SPIHFT iGISTER DATA OUT
>

() Yoo
VSS T E
T
3B l I I LAEHES J I l 4 0O s ROBE
-« T ‘ (7) OUTPUT. ENABLE

I
,___MOS
TBIPOLAR
Y Y
© (4 © GROUND

OUTy 0UT, OUT3 OUT, OUTs OUTg OUT; OUTg

RPN

TYPICAL INPUT CIRCUITS

o TYPICAL OUTPUT DRIVER

D

100K .
STROBE O OUTN
guTPUT
ENABLE

S

V,
CLOCK GROUND
SERIAL DAT|A . Dwg. No. A-11,390
N

100K
Vs,
Dwg. No. A-11,389
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Sprague BiMOS

SPRAGUE BiMOS —
MUSCLE FOR THE MICROPROCESSOR

Sprague Electric offers solutions to users’ inter-
face problems through a fusion of bipolar and CMOS
technologies in BiMOS to create innovative interface
devices.

The company’s ability to shape technology to
meet the specific needs of users is based on a com-
mitment to provide versatile and practical interface
products for systems design. ‘

Sprague BiMOS devices are available with:

— Output breakdown voltage ratings of up to
100 V;

— Output current ratings as high as 600 mA;

— A logic voltage-supply range of 5V to 15 V
(+5%);

— Logic switching speeds of upto 1 MHz at5 V
and up to 2 MHz at 12 V;

— And up to 10 channels per dual in-line pack-

age.

Among advantages of BiMOS technology are
microprocessor compatibility, low-power logic, a
wide logic-supply range, component-count reduc-
tion, bipolar output capability, CMOS noise immu-
nity, and space-saving integration.

APPLICATIONS

The following pages make up a sampler of appli-
cations for Sprague BiMOS interface devices. Per-
formance specifications, truth tables and timing
charts for these integrated circuits appear on previous
pages. Additional applications are described in the
Sprague brochure WR-185, ‘‘Interface ICs for
Motor Drive Applications,’”” and in Sprague en-
gineering bulletins covering these BiMOS devices.
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UCN-4401A and UCN-4801A

These four- and eight-bit BIMOS latch /drivers are
the first Sprague IC’s to incorporate CMOS logic
(data latches) and bipolar drivers (NPN Darlington-

- pair outputs). Functionally, the eight-bit device is the

equivalent of an octal latch and an octal NPN Dar-
lington array.

Figure 1 depicts the use of the eight-bit latch/
driver as an interface between a microprocessor and
incandescent lamps. The device can also link a mi-
croprocessor with LEDs, high-power discrete
semiconductors, relays or small stepper motors. Ap-
plications with inductive loads require connection of
the internal transient-suppression diodes to the
load’s voltage supply, or use of discrete diodes.
Inductive load applications should be limited to out-
put voltages of +35 V.

Figure 2 shows use of Type UCN4401A as an
interface between a microprocessor and a stepper
motor. Input signals to the four-bit device, for both
unipolar wave drive and unipolar two-phase drive,
are shown in Figures 3 and 4.

Type UCN-4401A can also be used to control
discrete PNP transistors providing a high-power
motor interface (Figure 5). Use of either single-
ended or split supplies is possible with this approach.

The four-bit device can be paired with a quad PNP
DIP to implement full-bridge drive for a stepper
motor (Figure 6).



Sprague BiMOS (Continued)
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Sprague BiMOS (Continved)
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Sprague BiMOS (Continued)
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LATCHES
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TYPE UCN-4401A

UCN-4810A

This integrated circuit functionally replaces a
10-bit serial-in, parallel-out shift register, a 10-bit
data latch, and 10 high-voltage buffers (including
output pull-down resistors). It is designed for use
with vacuum fluorescent displays, but has been put
to many other uses, including control of thermal
print heads.

Connecting a data-out line from one device to a
data-in pin of a second device minimizes the number
of input/output lines required for a system. A 20-
character 5 x 7 vacuum fluorescent dot matrix dis-
play, for instance, requires only six Type UCN-
4810s (two as grid drivers and four as dot drivers).
An example of cascaded data control is given in
Figure 7. The arrangement cascades two devices for
grid selection and four as dot drivers.

Data sent to the four dot drivers can be loaded in
less than 80 us using this configuration. The shift-
rate limit of the dot drivers is 500 kHz at V,, =5 V.

The two units that function as grid drivers are
loaded with a single ‘‘1°’ during each scan cycle.
The minimum recommended scan frequency is
100 Hz per character (a clock frequency of 2 kHz for
a 20-character display).

ry ?F]

Y

-||—0

Figure 6
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DWG.NO. A-11,449

Since blanking (20 us minimum) is required be-
tween characters, and since the minimum ON time
for each digit or character is 100 us, the maximum
number of characters in a display is 80 (8 kHz clock,
125 us ON and blanking time per character).

The typical ON time for vacuum fluorescent
characters is 200 us (40-character panel) to 500 us
(20-character display). Failure to provide proper
blanking time can cause ghosting or flicker.

A faster method of loading matrix data, shown in
Figure 8, requires more I/O lines. This technique
loads shift registers during a blanking period
(greater than 20 us). Each dot driver has a separate
data-input line, but uses common clock, strobe and
blanking lines. A second clock is used with the grid
drivers.

A typical data-input timing chart for this config-
uration is shown in Figure 9. With a 20-character
vacuum fluorescent display having a 2 kHz scan
frequency, 10 bits of data are loaded during the first
blanking period; succeeding 10-bit data blocks are
loaded during blanking periods at 400 ws intervals.

A more unusual application of Type UCN-4810A
is shown in Figure 10: The device is used with a
thermal printer. In production, the drivers (in chip
form) were built into a hybrid assembly.
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UCN-4815 UCN-4805A is used as a seven-segment decoder/

Type UCN-4815A provides an eight-bit parallel-
in, parallel-out interface for vacuum fluorescent dis-
plays. A typical application appears in Figure 11. A
pair of Type UCN-4810As are used for grid control.
The two Type UCN-4815As drive a 16-segment al-
phanumeric display.

UCN-4805A and UCN-4806A

Each of these devices has eight high-voltage
source outputs, latched inputs, and both the hexadec-
imal decoding and speed capabilities for
microprocessor-based designs.

Type UCN-4805A is used to decode and drive
seven-segment displays. Its eighth source output is
used to generate a colon or decimal point.

Type UCN-4806A is used with nine-segment
(centered ‘‘1°") displays. It has an I /O input that can
be used to check for errors by interrogating input data
latches.

A typical application with a 20-character vacuum
fluorescent display is shown in Figure 12. Type
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driver. A pair of Type UCN-4810As is used for
grid-select.

SERIES UCN-4820A

The drivers in this series were designed for use in
printers. Each integrated circuit has an eight-bit
serial-input shift register, an eight-bit data latch, and
eight NPN Darlington-pair outputs. The data entry
rate for this series is 500 kHz (minimum) at V,, =
5V.

A typical application appears in Figure 13; al-
though the drawing depicts use with an electrosensi-
tive printer, the device can also control inductive
loads such as print hammers and solenoids, or ther-
mal print heads.

Use of Types UCN-4823A and UCN-4810A-1 is
combined in the planar gas-discharge display appli-
cation shown in Figure 14. Type UCN-4810A-1
signal inputs are level-shifted (floated to the Vg,
supply level). The application requires external seg-
ment limiting and pull-up resistors and use of Zener
diodes.
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SECTION 5 — INDUSTRIAL, MILITARY, and AEROSPACE DEVICES

UHC/UHD-400 through 433-1 Quad Power and Relay Drivers ................ 5-2

UHC/UHD-500 through 533 Quad Power and Relay Drivers .. ................ 5-2

‘ULS-2001H through 2015H 7-Channel Darlington Drivers . .................. 5-7

ULQ-2001R through 2015R 7-Channel Darlington Drivers .................. 5-7

ULS-2021H through 2025H 7-Channel; 95V Darlington Drivers . ............. 5-7

ULS-2064H through 2077H Quad 1.5 A Darlington Switches ................ 5-17
ULS-2801H through 2815H 8-Channel Darlington Drivers . .................. 5-26
ULQ-2801R through 2815R 8-Channel Darlington Drivers .................. 5-26
ULS-2321H through 2825H 8-Channel, 95 V Darlington Drivers .............. 5-26
UDQ-2956R and 2957R Negative Supply, 5-Channel Source Drivers ........... 5-36
UDS-2981H through 2984H 8-Channel Source Drivers . .................... - 5-39
UDS-3611H through 3614H Dual Peripheral and Power Drivers .. ............. 5-44
UCS-4401H and UCS-4801H Hermetic BiMOS Latched Drivers ................ 5-48
UDS-5703H through 5707H Quad Peripheral and Power Drivers . ... .. PP 5-54
UDS-5711H through 5714H Dual Peripheral and Power Drivers .. ............. 5-60
UDS-5733H Quad NOR Peripheral and Power Driver . ...........c.......... 5-59
UDS-5790H and 5791H Quad PIN Diode Drivers ......................... 5-66
See Also:

_UHD-490-and 491 High-Voltage Display Drivers ....................... 2-5
ULS-2045H NPN Transistor Array .. .. ........cooiiiionininiiinn.n, 10-4
ULS-2083H Independent NPN Transistor Array . ........................ 10-12
ULS-2140H Quad Current Switch .. ......... ... ... ... ... ... ..... 10-16
UGS-3019T/U Digital Hall Effect Switch . ........... ... ... ... ....... 9-5
UGS-3020T/U Digital Hall Effect Switch ............................. 9-7
UGS-3030T/U Bipolar Hall Effect Switch . ............................ 9-9

- UGS-3075T/U Bipolar Hall Effect Switch . ............................ 9-2
UGS-3076T/U Bipolar Hall Effect Switch . ......... ..ot 9-2
ULQ-8126R and ULS-8126R (SG2526/1526) SMPS Controllers ............. 10-37
ULS-8160R (SE5560) Switched-Mode Power Supply Controller ............. 10-42

Quality Assurance Flow Chart .......... T 5-70
Double-Deuce Program for High-Reliability Devices ....................... 5-72
High-Reliability Screening to MIL-STD-883 ............................. 5-75

NOTE: Most devices described in Sections 2, 3, and 4 can also be supplied in extended-temperature
hermetic packages. Contact the local sales office or factory for additional information.




SERIES 400, 400-1,

and 500

HERMETICALLY SEALED POWER and RELAY DRIVERS

HERMETICALLY SEALED POWER and RELAY DRIVERS

FEATURES

SERIES 400, 400-1 and 500

® 500mA Output Sink Current Capability

© DTL/TTL Compatible Inputs

® Transient Protected Outputs on Relay Drivers

® High Voltage Output — 100V Series 500, 70V Series 400-1, and 40V Series 400
® Hermetically Sealed Packages to MIL-M-38510

® High-Reliability Screening to MIL-STD-883, Class B

Description

These Series 400, 400-1, and 500 hermetically sealed power and relay
drivers are bipolar monolithic circuits incorporating both logic gates and
high-current switching transistors on the same chip. Each device contains
four drivers capable of sinking S500mA in the ON state. In the OFF state,
Series 400 devices will sustain 40V, Series 400-1 devices will sustain 70V,
and Series 500 devices will sustain 100V.

All devices are available in either a 14-pin hermetic flat-pack package
(Types UHC-) or a 14-pin hermetic dual in-line package (Types UHD-).
These packages conform to the dimensional requirements of Military
Specification MIL-M-38510 and meet all of the processing and environ-
mental requirements of Military Standard MIL-STD-883, Method 5004
and 5005. These devices are also furnished in a plastic 14-pin dual in-line
package (Types UHP-) for operation over a limited temperature range.

Applications :

The UHC- and UHD- Series 400, 400-1, and 500 power and relay drivers
are ideally suited for driving incandescent lamps, relays, solenoids, and
other interface devices with up to 1A output current per package. Hermetic
sealing and an operating temperature range of —55°C to +125°C recom-
mend them for military and aerospace applications as well as commercial
and industrial control applications where severe environments may be
encountered.

RECOMMENDED OPERATING CONDITIONS

Min. Nom. Max. Units
Supply Voltage (Vo) 4.5 5.0 5.5 Vv
QOperating Temperature Range —55 +25 +125 °C
Current into any output (ON state) 250 mA




SERIES 400, 400-1, and 500
HERMETICALLY SEALED POWER and RELAY DRIVERS

ABSOLUTE MAXIMUM RATINGS

SUpply VORAge, Vec.. .. oo T v
AnpUt VORage, Vint oo 5.5V
Output Off-state Voltage, Vo

Series UHC-400 and UHD-400. .. . . 40v

Series UHC-400-1 and UHD-400-1 .. ... e 70V

Series UHC-500 and UHD-500. . . ... .. o oo 100V
Output On-State Sink Current, lo,. ... e 500mA
Suppression Diode Off-State Voltage, V.. :

Series UHC-400 and UHD-400. ... ... oo e e 4V

Series UHC-400-1 and UHD-400-1. .. .. ... o o 70V

Series UHC-500 and UHD-500. . .. ... oo e 100v
Suppression Diode On-State CUrrent, Ion.. ..o oo 500mA
Operating Free-Air Temperature Range, Ta ... .. ... ... . . . —55°C to +125°C

Storage Temperature Range, Ts . ... .. .. .. . —65°C to +150°C

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol | Temp. Vee Input Input | Output | Min. | Typ. Max. | Units | Notes
“1" Input Voltage Vin(1) MIN 2.0 v
“0" Input Voltage Vin(o) MIN 0.8 v
0" Input Current at all Inputs
except Strobe linf0) MAX 0.4v 4.5V —055] -08] mA 1,2
0" Input Current at Strobe lin(0) MAX 0.4V 4.5V —1.1 -16] mA 2
“1" Input Current at all Inputs | Lin1) MAX 2.4V ov 40 kA 1
except Strobe MAX 5.5V o 1 mA 1
“1" Input Current at Strobe lin(1) MAX 24v ov 100 rA
MAX 5.5V o 1 mA
“1" Output Reverse Current
Series 400 loff MIN 40V 100 uh 6
Series 400-1 MIN 70V 100 uA 6
Series 500 . MIN 100V 100 uA 6
0" Output Voltage Von NOM MIN 150mA 0.5 v 6
NOM MIN 250mA 0.7 v 6
MAX MIN 150mA 0.6 v 6
MAX MIN 250mA 0.8 v 6
Diode Leakage Current Ik NOM NOM - OPEN 200 uA 3
Diode Forward Voltage Drop Vb NOM NOM 1.5 175 ) 2,4
“1"" Level Supply Current lcein) NOM MAX 1.5 mA 5,6
0" Level Supply Current lcelo) NOM MAX 26.5 mA 5,6
NOTES:
1. Each input.
2. Typical values are at Vec = 5.0V, Ta = 25°C.
3. Measured at VR = Votf(min)-
4. Measured at It = 200mA.
5. Each gate.
6. Input test conditions are listed in Table 1V.




SERIES 400, 400-1, and 500
HERMETICALLY SEALED POWER and RELAY DRIVERS

Table IV
INPUT CONDITIONS FOR OUTPUT CHARACTERISTIC MEASUREMENTS
|
“1" Output Reverse “0"" Output Voltage “1" Level Supply “0" Level Supply
Current (l.¢) Von) Current (leciry) Current (Iec )
Driven Other Driven Other Driven | Other Driven | Other
Type UHC- or UHD- Input Input Input Input Input Input Input Input
400, 400-1, 500 2.0V 2.0V 0.8V Vee 5.0v 5.0V oV ov
402, 402-1, 502 2.0V 2.0v 0.8v 0.8v 5.0V 5.0V o - ov
403, 403-1, 503 2.0V ov 0.8V 0.8V 5.0V 5.0V ov oV
406, 406-1, 506 2.0v 2.0v 0.8V Vee 5.0v 5.0v ov ov
407, 407-1, 507 0.8V Vee 2.0v 2.0v o oV 5.0V 5.0V
408, 408-1, 508 0.8V Vee 2.0v 2.0v oV o 5.0V 5.0V
432, 432-1, 532 0.8V 0.8V 2.0V ov ov ov 5.0v 5.0v
433, 433-1, 533 0.8V 0.8V 2.0V o oV oV 5.0V 5.0V
SWITCHING CHARACTERISTICS at Vg = 5.0V, T, = 25°C
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Turn-on Delay Time todo
Series 400 Vs = 40V, R, = 265 Q (6 Watts) 750 ns
Series 400-1 Vs = 70V, R, = 465 Q (10 Watts) 750 ns
Series 500 Vg = 100V, R, = 670 € (15 Watts) 750 ns
Turn-off Delay Time toa
Series 400 Vs = 40V, R, = 265 € (6 Watts) 500 ns
Series 400-1 Vs = 70V, R, = 465 Q (10 Watts) 500 ns
Series 500 Vg = 100V, R, = 670 (15 Watts) 500 ns
Typical Switching Test Circuit
OuT-
INPUT 247 VCC5V gpen gut- VS N -
] I'j""‘l | oo 0% _T_z _______ Vin(1)
: R : INPUT : 0% 50% :
: ! 10% i__ R __.: 10% Vini0)
! 15pF - ! : N out(1)
: (Note 3) | OUTPUT 50%. 50%
A B I I ety Vo
| I DWG. NO. A-7900A
INPUT PULSE CHARACTERISTICS
I' Vinlo) = OV % = 7ns o = lus
Vin(1) = 3.5V tr = 14 ns PRR = 500kHz




SERIES 400, 400-1, and 500
HERMETICALLY SEALED POWER and RELAY DRIVERS

Devicé ‘Pinning

 UHC-406
UHC-406-1
UHC-506

UHC-408 UHC-432 UHC-433
UHC-408-1 UHC-432-1 UHC-433-1
UHC-508 UHC-532 UHC-533




SERIES 400, 400-1, and 500

HERMETICALLY SEALED POWER and RELAY- DRIVERS

Device Pinning
(Continued)

UHD-406
UHD-406-1
* UHD-506

UHD-432
UHD-432-1
UHD-532

UHD-407
UHD-407-1
UHD-507

UHD-433
UHD-433-1
UHD-533



SERIES ULS-2000H and ULQ-2000R

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULS-2000H and ULQ-2000R
HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON TRANSISTOR ARRAYS

FEATURES
© TTL, DTL, PMOS, or CMOS Compatible Inputs
® Peak Qutput Current to 600 mA
o Transient Protected Outputs
® Side-Brazed Hermetic Package, or
® Cer-DIP Package
© High-Reliability Screening Available
® Wide Operating Temperature Ranges

COMPRISED of seven silicon NPN Darlington
power drivers on a common monolithic sub-
strate, the Series ULS-2000H and ULQ-2000R ar-
rays are ideally suited for driving relays, solenoids,
lamps, and other devices with up to 3.0 A output
current per package. The side-brazed, hermetically
sealed Series ULS-2000H devices are rated for oper-
ation over the temperature range of —55°C to
+125°C, recommending them for military and aero-
space applications. The Cer-DIP, industrial-grade
hermetic Series ULQ-2000R devices are rated for
use over the operating temperature range of —40°C
to +85°C, allowing their use in commercial and
industrial applications where severe environments
may be encountered.

The twenty-five integrated circuits permit the cir-
cuit designer to select the optimum device for his
application. There are two packages, five input
characteristics, two output voltages, and two output
currents covered by the listings. The appropriate part
for use in specific applications can be determined
from the Device Type Number Designation chart.
Note that the high-voltage devices BV =95 V) are
available in the Series ULS-2000H only. All units
feature open collector outputs and integral diodes for
inductive load transient suppression.

All Series ULS-2000H arrays are furnished in a
16-pin side-brazed dual in-line hermetic package

O¥G. NO. A-9594

that conforms to the dimensional requirements of
Military Specification MIL-M-38510 and meets the
processing and environmental requirements of Mili-
tary Standard MIL-STD-883, Methods 5004 and
5005.

Device Type Number Designation

Veemo = 50V 50V 95V
oo = 500 mA 600 mA 500 mA
Type Number
General Purpose  ULQ-2001R  ULQ-2011R
PMOS, CMOS  ULS-2001H  ULS-2011H  ULS-2021H
14 -25V ULQ-2002R - ULQ-2012R
PMOS ULS-2002H  ULS-2012H  ULS-2022H
5V ULQ-2003R ULQ-2013R
TIL, CMOS ULS-2003H  ULS-2013H  ULS-2023H
6-15V ULQ-2004R - ULQ-2014R
CMOS, PMOS . ULS-2004H-  ULS-2014H  ULS-2024H
High Output  ULQ-2005R  ULQ-2015R
TIL ULS-2005H  ULS-2015H  ULS-2025H




SERIES ULS-2000H and ULQ-2000R
-HIGH-VOLTAGE,-HIGH-CURRENT DARLINGTON- TRANSISTOR -‘ARRAYS

ABSOLUTE MAXIMUM RATINGS

Output Voltage, V¢; (Series 2000%, 2010%) -~ .. ... oo viii it .50V
' (Series ULS-2020H) ............. R S 9%V
Input-Voltage, Vi (Series 2002*, 2003*, 2004*) .. .. .. R PR 30V
(Series 2005%) . .t 15V

Peak Output Current, lo; (Series 2000%, ULS-2020H) .................... 500 mA
(Series 2010%) ... ...t 600 mA

Ground Terminal Current, lgyp - ... ..o 3.0A
Continuous Input Current, Ly .. ... .o e o 25mA
Power Dissipation, P, (one Darlington pair) ............ ... ..ol LOwW
; (total package) ............................. See Graphs
Operating Temperature Range, T, (Series ULS-2000H) ........... —55°C to +125°C
(Series ULQ-2000R) ............ —40°C to +85°C

Storage Temperature Range, Ts .......... ... cooiiiioiit. —65°C to +150°C

PARTIAL SCHEMATICS

Series 2001* Series 2002* Series 2003*
(each driver) (each driver) (each driver)

DWG. to. A-0650 DWG. No. A-9651
Series 2004* Series 2005*
(each driver) (each driver)

—P——oCOM

DWG. NO. 4-9898A

*Complete part number includes a prefix to indicate temperature range and a suffix to indicate package style. See
following part number description.
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SERIES ULS-2000H and ULQ-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULS-2000H and ULQ-2000R
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol]  Devices Temp. Fig.] Min. Typ. Max. Units
Output Leakage Current | ey All Ve = 50V Al — — 100 LA
2002* Ve = 50V, V=6V B] — — 500 A
2004* Ve =50V, V, =1V 1B — — 500 | wA
Collector-Emitter Veesan All Min. Il = 350mA, Ig = 850 A | 2 — 1.6 18 v
Saturation Voltage Il =200mA Ig=550pA | 2 | — 1.3 1.5 v
l,=100mA lg=350uA | 2 | — 1.1 1.3 v
lo=350mA I, =500 A 2 | — 1.25 1.6 v
+25°C] I, =200mA I; =350pA | 2 | — 1.1 13 v
Il =100mA I, =250 A ] 2 | — 0.9 1.1 ]
Max. I, =350mA I =500pA ]| 2 | — 1.6 1.8 v
lc=200mA I, =350A | 2 [ — 1.3 1.5 Vv
l.=100mA I; =250 A | 2 | — 1.1 1.3 Vv
Input Current [ 2002* Vo = 17V 3 480 850 1300 LA
2003* Vy =385V 3 650 930 1350 A
2004* Vo =5V 3 240 350 500 A
V=12V 3 650 1000 1450 )
2005* Vy =3V 3 [ 1180 1500 2400 A
[y Al Max. lo = 500 pA 4 25 50 — LA
Input Voltage Vinon 2002* Min. Vee = 2V, 1, = 300 mA 5 | — — 18 v
Max. | Ve =2V, I, = 300 mA 5 | — — 13 v
2003* Min. Ve = 2V, I, = 200 mA 5 | — — 33 v
Ve =2V, |, = 250 mA 5 | — — 3.6 v
Vee = 2V, I; = 300 mA 5 | — — 3.9 v
""Max. | Ve =2V, 1, = 200 mA 5 | — — 24 ]
Ve = 2V, I, = 250 mA 5 | — — 2.7 v
Ve = 2V, I, = 300 mA 5 1T — — 3.0 v
2004* Min. Ve =2V, I, = 125mA 5 | — — 6.0 v
‘ Ve = 2V, I, = 200 mA 5 | — — 8.0 v
Ve =2V, I, = 275mA 51 — — 10 v
Ve = 2V, I = 350 mA 5 | — — 12 v
Max. | Ve =2V, I, =125mA 5 | — — 5.0 v
Ve = 2V, | = 200 mA 5 1 — — 6.0 v
Vee =2V, 1, =275mA 5 1 — — 7.0 v
Ve = 2V, I = 350 mA 5 | — — 8.0 v
2005* Min. | Ve =2V, 1, = 350 mA 5 | — — 30 ]
Max. | Vi =2V, I, = 350 mA 5 | — — 2.4 v
D-C Forward Current Pre 2001+ Min. | Ve =2V, 1. = 350 mA 2 | 500 — — —
Transfer Ratio +25°C| Ve =2V, I, = 350 mA 2 11000 — — —
Input Capacitance Cw All +25°C — | — 15 25 pF
urn-On Delay toy All +25°C] 05E t00.5Ey, — | — 250 1000 ns
Turn-Off Delay - tow All +25°C] 0.5E,t0 05E, — | — 250 1000 ns
Clamp Diode Leakage Iy All Vi =50V 6 | — — 50 uA
Current -
Clamp Diode Forward Ve Al I = 350 mA 7 — 17 2.0 vV
Voltage

*Complete part number includes a prefix to indicate temperature range and a suffix to indicate package style. See
following part number description.

Note 1: All limits stated apply to the complete Darlington series except as specified for a single device type.
Note 2: The Iy oy current limit guarantees against partial turn-on of the output.
Note 3: The Viy oy voltage limit guarantees a minimum output sink current per the specified test conditions.




SERIES ULS-2000H and ULQ-2000R

" HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
T ———

SERIES ULS-2010H and ULQ-2010R

ELECTRICAL CHARACTERISTICS over npe‘rating temperature range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol | Devices Temp. Fig. | Min. Typ. Max. Units
Output Leakage Current | g Al Vg =50V A ] — — 100 A
! 2012* Ve =50V, Vy =6V B| — — 500 A
2014* Vee =50V, Vy = 1V 1B — — 500 A
Collector-Emitter Veesan Al Min. - | I = 500 mA, |y = 1100 uA| 2 — 1.8 2.1 v
Saturation Voltage l. =350mA, I = 850uAl 2 | — 1.6 1.8 Vv
l.=200mA lg = 550uA] 2 | — 13 15 ]
Il =500mA lg = 600uA] 2 | — 1.7 19 ]
+25°C| I, =350mA | = 500uA] 2 | — 1.25 1.6 v
I.=200mA |y = 350uA] 2 | — 1.1 1.3 v
Max. Il =500mA I = 600uAl 2 | — 1.8 2.1 v
Il =350mA I; = 500uAl 2 | — 1.6 18 ]
£ I =200mA l; = 350uA]l 2 | — 1.3 1.5 ]
Input Current [ 2012* Vo = 17V 3 480 850 1300 uA
2013* w =385V 3 650 930 1350 uA
2014* Vy =5V 3 240 350 500 uA
Vy = 12V 3 | 650 1000 1450 uA
2015* Vy =3V 3 1180 1500 2400 uA
[ All Max. I. = 500 uA 4 25 50 — uA
Input Voltage Vinow 2012* Min. Ve =2V, I, = 500 mA 5 | — — 23.5 v
Max. Ve =2V, [, = 500 mA 5 | — — 17 ]
2013* Min. Ve =2V, I, = 250 mA 5 | — — 36 v
Ve =2V, I = 300 mA 5 | — — 3.9 v
Ve = 2V, I = 500 mA 5 | — — 6.0 v
Max. Ve =2Y, 1 = 250 mA 5 | — — 2.7 v
Ve =2V, I = 300 mA 5 | — — 3.0 v
Ve = 2V, 1, = 500 mA 51— — 35 V
2014* Min. Ve =2V, 1, = 275mA 51 — — 10 v
Vee =2V, 1, = 350 mA 5 | — — 12 v
Vi =2V, I, = 500 mA 5 | — = 17 v
Max. Ve =2V, I = 275mA 5 | — — 1.0 v
Ve =2V, 1 = 350 mA 5 1 — — 8.0 V
Ve =2V, I, = 500 mA 5 ] — — 9.5 v
2015* Min. Ve =2V, 1. = 350 mA 5 | — — 3.0 v
Ve = 2V, 1. = 500 mA 5= — 3.5 V
Max. Ve =2V, I = 350 mA 51— — 24 v
: Vi =2V, 1. =500mA 5 T — = 26 V
D-C Forward Current hee 2011* Min. Ve =2V, I, = 500 mA 2 450 — — —
Transfer Ratio +25°C| Ve =2V, 1. = 500 mA 2 900 — — —
Input Capacitance C All +25°C =l 15 25 3
| Turn-On Delay toy All +25°C| 05E to05E, = 250 1000 ns
Turn-0ff Delay oy All +25°C| 0.5 E 1o 0.5 Ey — | — 250 1000 ns
Clamp Diode Leakage Iy Al Ve =50V 6 — — 50 A
Current : :
Clamp Diode Forward Ve Al I = 350 mA = 1.7 2.0 Vv
Voltage le = 500 mA 7 — — 25 |V

*Complete part number includes a prefix to indicate temperature range and a suffix to indicate package style. See
following part number description.

Note 1: All limits stated apply to the complete Darlington series except as specified for a single device type.
Note 2: The ljyoe) current limit guarantees against partial turn-on of the output.
Note 3: The Vi) voltage limit guarantees a minimum output sink current per the specified test conditions.
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SERIES ‘ULS-2000H and ULQ-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
.

SERIES ULS-2020H

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Applicable Test Conditions : Limits
Characteristic Symbol |  Devices Temp. Fig. | Min. Typ. Max. Units
Output Leakage Current | Icg All Ve = 95V Al — — 100 pA
: ULS-2022H Ve = 95V, Vy = 6V B — — 500 )
: ULS-2024H Vg = 9V, Vy =1V 1Bl — — 500 LA
Collector-Emitter Veesan Al Min. Il =350mA ;=850 pA| 2 | — 1.6 18 v
Saturation Voltage I, =200mA, Iy =550 pA | 2 — 1.3 1.5 v
: l.=100mA l;=350pA | 2 | — 1.1 13 v
lc=350mA I =500 pA | 2 | — 1.25 1.6 v
+25°C ] 1o =200mA |y =350pA | 2 | — 1.1 13 v
lc=100mA I =250 A | 2 | — 0.9 11 v
Max. lo=350mA T, =300 AT 2 | — 16 18 v
I, =200mA ;=350 A 2 | — 13 L5 v
I, =100mA |, =250pA | 2 | — 1.1 13 v
Input Current [ ULS-2022H Vy = 17V 3 480 850 1300 A
ULS-2023H Vy = 3.85V 3 650 930 1350 A
- ULS-2024H Vp =5V 31 240 350 500 A
) Vy = 12V 3 650 1000 1450 pA
ULS-2025H Vy = 3V 3 J1180 1500 2400 LA
Tngore) All Max. I. = 500 pA 4 25 50 — A
Input Voltage Viow | ULS-2022H Min. Ve = 2V, 1, = 300mA 5 | — — 18 v
Max. [ Vi =2V 1, = 300mA 5 | — — 13 v
ULS-2023H Min. Ve =2V, I, = 200 mA 5 | — — 3.3 v
Ve = 2V, I = 250 mA 5 | — — 36 v
Vee = 2V, 1 = 300 mA 5 | — — 39 v
Max. | Ve =2V, I, =200 mA 5 | — — 24 v
Ve = 2V, I = 250 mA 5 | — — 2.7 B
Ve = 2V, I; = 300 mA 5 | — — 3.0 V-
ULS-2024H Min. Vee =2V, 1, = 125mA 5 | — — 6.0 v
Ve = 2V, 1. = 200 mA 5 | — — 8.0 v
Ve =2V, I, = 275mA 5 | — — 10 v
Ve = 2V, I, = 350 mA 5 | — e 12 v
Max. | Ve =2V, I = 125mA 5 | — — 5.0 Vv
Ve =2V, 1. = 200 mA 5 | — — 6.0 v
Ve =2V, 1. =275mA 5 | — — 70 [V
Ve =2V, I = 350 mA 5 | — — 8.0 v
ULS-2025H Min. Ve =2V, 1 = 350 mA 5 | — — 3.0 v
. Max. | Vg =2V I, =350 mA 5 | — — 2.4 v
D-C Forward Current hee ULS-2021H Min. Ve =2V, 1 = 350 mA 2 500 — — —
Transfer Ratio +25°C | Vg =2V, |.-= 350 mA 2 {1000 — — —
Input Capacitance [ All +25°C — [ — 15 25 pF
Turn-On Delay o All +25°C| 05E, t005E, — | — 250 1000 ns
Turn-Off Delay tout All +25°C | 05E, to0.5E,, — | — 250 1000 ns
Clamp Diode Leakage lk All Ve =95V 6 | — — 50 A
Current
Clamp Diode Forward Ve All Ip = 350 mA 7 | — 17 2.0 v
Voltage

Note- 1: All limits stated apply to the complete Darlington series except as specified for a single device type.
Note 2: The lyyqrr Current limit guarantees against partial turn-on of the output.
Note 3: The Vi voltage limit guarantees a minimum output sink current per the specified test conditions.
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SERIES ULS-2000H and ULQ-2000R

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

OPEN Ve

DWG. NO. A-9729A

FIGURE 1A
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SERIES ULS-2000H and ULQ-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
e e e

SERIES ULS-2000H
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SERIES ULS-2000H and ULQ-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

PEAK COLLECTOR CURRENT IN mA AT +50°C

SERIES ULQ-2000R

PEAK COLLECTOR CURRENT
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ALLOWABLE PACKAGE POWER DISSIPATION

SERIES ULS-2000H and ULQ-2000R
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SERIES ULS-2000H and ULQ-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

COLLECTOR CURRENT COLLECTOR CURRENT
AS A FUNCTION OF INPUT CURRENT AS A FUNCTION OF SATURATION VOLTAGE
600 7 0
4
L4 L
v S <
T 400 5‘1’ gs 400
z [' / 2
: A/ Z
4 g
o 4 / 2 200
O 200 7 = 7
4 = s
A : 9%
4
, AT e , o
0 ©T 200 400 600 0 0.5 1.0 1.5 2.0
INPUT CURRENT IN pA -1\ SATURATION VOLTAGE - VCE (saT)

WG, kO. A-10.872A DWG. NO. A-97543

SERIES ULS-2000H and ULQ-2000R
PART NUMBERING SYSTEM

UL 0-20 1 3 H-ML
[ - -
INSTRUCTIONS.
MIL = MILITARY GRADE WITH SCREENING TO
MIL-STD-883, CLASS B

PACKAGE DESIGNATION.
C = UNPACKAGED CHIP
H = GLASS/METAL HERMETIC, DUAL IN-LINE
A = PLASTIC, DUAL IN-LINE
R = CERAMIC/GLASS HERMETIC, DUAL IN-LINE

L——DEVICE INPUT CHARACTERISTICS

1 = GENERAL PURPOSE PMOS/CMOS

2 = 14-25V PMOS

3 = 5V TTL/CMOS

4 = 6-15V CMOS/PMOS

5 = HIGH-OUTPUT TTL
DEVICE OUTPUT CHARACTERISTICS

0 = 50 V AND 500 mA MAXIMUM

1 = 50 V AND 600 mA MAXIMUM

2 = 95V AND 500 mA MAXIMUM (PACKAGE H OR A ONLY)
DEVICE TYPE NUMBER (4 DIGITS IN 2000 SERIES)

L OPERATING AMBIENT TEMPERATURE RANGE.
N = COMMERCIAL (—20°C TO +85°C)
Q = EXTENDED (—40°C TO +85°C)

S = FULL MILITARY (—55°C TO +125°C)

FAMILY.
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SERIES ULS-2000H and ULQ-2000R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
B

INPUT CURRENT AS A FUNCTION OF INPUT VOLTAGE

SERIES 2002* SERIES 2003*
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*Complete part number includes a prefix to indicaté temperature range and a suffix to indicate package style. See
previous part number description.
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ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

ULS-2064H through ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

FEATURES

® TTL, DTL, PMOS, or CMOS Compatible Inputs

® Transient-Protected Outputs

® Hermetically Sealed Package to MIL-M- 38510

® High-Reliability Screening to MIL-STD-883, Class B

INTENDED FOR MILITARY, aerospace, and related applications,
ULS-2064H through ULS-2077H high-voltage high-current integrated
circuit switches will interface from low-level logic to-a variety of peripheral
loads such as relays, solenoids, d-c and stepping motors, multiplexed LED " ULhS-2064H
and incandescent displays, heaters, and similar loads up to 400 W (1.25 A through ULS-2067H
per output, 80 V, 12.5% duty cycle, +50°C).

Dwg. No. A-11,025

The devices are specified with a minimum output breakdown of 50 volts,
and Vg gys, minimum of 35 volts measured at 100 mA, or a minimum output
breakdown of 80 volts, Vgsys, minimum of 50 volts and an output current
specification of 1.25 A (saturatéd).

Types ULS-2064H, ULS-2065H, ULS-2068H and ULS-2069H are
designed for use with TTL, DTL, Schottky TTL, and 5 V CMOS logic.

Types ULS-2066H, ULS-2067H, ULS-2070H and ULS-2071H are
intended for use with 6 V to 15 V CMOS and PMOS input circuits. =~

All eight of these devices include integral transient suppressxon diodes
for use with inductive loads. :

Dwg. No. A-11,026

Types ULS-2068H and ULS-2069H incorporate a pre-driver stage re- ULS-2068H
quiring a 5 V supply rail. Types ULS-2070H and ULS-2071H include an through ULS-2071H
added gain stage requiring a 12 V (nominal) supply rail. The input drive
requirements for these devices are reduced, while the output can switch
currents up to 1.5 A.

Types ULS-2074H through ULS-2077H are intended for use in emitter-
follower or similar isolated Darlington applications where common-emitter
versions cannot be used. These circuits are identical with the ULS-2064H
through ULS-2067H types except for the isolated Darlington pin-out and
the omission of the suppression diodes.

All twelve Quad Darlington Switches are supplied in 16-pin hermetic
dual-in-line packages. They meet the processing and environmental re-
‘quirements of MIL-STD-883 Methods 5004 and 5005, and the dimensional
requirements of MIL-M-38510. Owg. No. A-11,027

. ULS-2074H
through ULS-2077H
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ULS-2064H THROUGH ULS-2077H
1.25 A"QUAD DARLINGTON SWITCHES

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature
- for any one driver
. ~(unless otherwise noted)
Output Voltage, Vegy . . ... ... L . See Below

Output Sustaining Voltage, Veegygy - - - v v e v - See Below

~ Output Current, lyy (Note 1) .................... 1.5A
Input Voltage, Vi, (Note 2) .................. See Below
Input Current, Iy (Note 3) .. ................. ... 25mA
Supply Voltage, Vs (ULS-2068/69H) ................ v
(ULS-2070/71H) .. ... v 20V

" Total Package Power Dissipation .............. See Graph
Power Dissipation, Py/Qutput . ................... 22W
Operating Ambient Temperature Range, T, —55°C to +125°C
Storage Temperature Range, T ........ —65°C to +150°C

PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE

\l‘/hj

f N

NORMAL
SYSTEM LIMIT
(]

MBJE y \
: L TEMPERA TURE ( o, ALW"C' ] 5‘___

[""DEVICE®T
H -_.\up:iu: \\~
[ St s “‘~~;\‘! '

25 50 75 100 125 150
TEMPERATURE IN °C

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS
ES

DFG. NO. A- 10, 198A

Type Number Vogr (max) me(min.f o Vp(max) - Application

ULS-2064H ) 50V o 35V 15v TIL, DTL, Schottky TTL, :
ULS-2065H ) 80V 50V 15V and 5 V CMOS
ULS-2066H 50V 35V 30V 6 to 15 V CMOS
ULS-2067H 80V 50V P 30V and PMOS-
ULS-2068H 50V . 35V RN 15V “TTL, DTL, Schottky TTL,
ULS-2069H 8V 50V S 15V and 5V CMOS -
ULS-2070H 50V : 35V 30V 6-to 15V CMOS
ULS-2071H 8V 50V 0V - and PMOS
ULS-2074H 50V 35V 30V General Purpose
ULS-2075H 80V : 50V Co 6oV .
ULS-2076H 50V 35v 30V 6 to 15V CMOS
ULS-2077H 80V . 50V 60V ‘ and PM‘OSM

Notes:

1. For allowable combinations of output current, number of outputs conducting, and duty cycle, see graphs following.
2. Input voltage is with reference to the substrate (no connection to any other pins) for the ULS-2074/75/76/77H, reference is ground for all other types.
3. Input current may be limited by maximum allowable input voltage.
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ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

ULS-2064H through ULS-2067H

PARTIAL SCHEMATIC

RN $————oC

¥

h

DWG. NO. A=10,353

ULS-2064H o _
ULS-2065H R = 3500

US-2068H R _ 3k

ULS-2067H

Dwg. No. A-11,025

ULS-2068H through ULS-207TH

PARTIAL SCHEMATIC

WSEM 5, _zsian-mon %

ULS-2070H g _ 116k, Ry = 3.4 kO

ULS-2071H

B

3K

x
P

DWG. NO. A-10, 354 i
Dwg. -No. A-11,026

© ULS-2074H through ULS-2077H
PARTIAL SCHEMATIC ’ ' ! .

RiN

x
:
£

3K

©

Ul

DWG. NO. A-10. 355

ULS-2078H 5 _
ULS2075H Fw = 3500

ULS-2076H o _ 3 4 )
ULS-2077H ™™ Dwg. No. A-11,027
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ULS-2064H THROUGH ULS-2077H

1.25 A"QUAD DARLINGTON SWITCHES

ULS-2064H through ULS-2067H

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise’noted)

B . Applicable Limits
Characteristic Symbol Devices Temp. Test Conditions Fig. | Min. Max. Units
Output Leakage Current' leex ' ULS-2064/66H Ve =50V 1 — 500 pA

ULS-2065/67H Ve =80V 1 [— 500 A

Output Sustaining Voltage Veesus ULS-2064766H o= 100 mA, Vy = 0.4V 7 |35 — V

ULS-2065/6/H Il =100 mA, Vy = 04V 2 150 — v

Collector-Emitter Vegsan I, =500 mA, l; = 1.1 mA 3 — 1.35 v

Saturation Voltage —55°C T, =750 mA I = 1.7 mA 3 [ — 1.55 v

Ilc=10A 1, =225 mA 3 | — 1.75 v

I = 125A Iy = 3.75 mA 3 | — 1.95 V

T 1c =500 mA, T, = 625 uA 3 |— 1.20 v

Al +25°C I, =750 mA, I = 935 uA 3 [— 1.35 v

I =10A g =125 mA 3 | — 1.55 v

lc=125AT,=20mA 3 | — 1.75 Vv

I, = 500 mA, I = 625 uA 3 | — 1.35 v

+125° lo =750 mA, I; = 935 uA 3 | — 1.55 v

lc =10A I =125 mA 3 | — 1.75 Vv

lo=125A 1 =20mA 3 |— 195 [V

Input Current T Vo = 24V [ — 43 mA

ULS-2064/65H W= 3.75V 41— 9.6 mA

ULS-2066/67H Vo = 5.0V § [ — 18 mA

Vy = 12V 4 | — 5.2 mA

Input Voltage Vinom —55°C Vee =20V, I; = 1.0A 5 — 3.1 v

ULS-2064/65H +25°C Ve =20V, I; = 1.0A 5 | — 2.0 v

[ UIS-2066/67H —55°C Ve =20V, 1. =10A 5 [— 11.5 v

+25°C Ve =20V, 1; = 1L.OA 5 | — 6.5 v

Turn-On Delay - ton Al 0.5E, t0 05E,, - = 10 s

| Turn-Off Delay toer Al 0.5E, to 0.5E,, — | — 1.5 us

Clamp Diode Leakage [N ULS-2064/66H Vi =50V 6 | — 100 uh

Current ULS-2065/67H V. =80V 6 | — 100 uk

Clamp Diode Ve A 4 l=125A 7 | — 2.1 v
Forward Voltage

520




ULS-2064H THROUGH"ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES

ULS-2068H through ULS-2071H

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted),
Vs = 5.0V (ULS-2068/69H) or Vs = 12V (ULS-2070/71H)

Applicable Limits
Characteristic Symbol Devices Temp. Test Conditions Fig. | Min Max. Units
Output Leakage Current logx ULS-2068/70H Vee = 50V 1 — 500 pA
ULS-2069/71H Ve = 80V . 1 — 500 7
Output Sustaining Voltage Veeisus) ULS-2068/70H lc = 100 mA, Vy, = 0.4V 2 35 — v
ULS-2069/71H T, =100 mA V, =04V 2 5 — VB
Collector-Emitter Veesan lc = 500 mA, Vy = 3.2V 3 | — 1.35 v
Saturation Voltage I =750 mA, V, =32V 3 — 1.55 V
—55°C I =10A Vy =32V 3 | — 175 V
e =125A Vy =32V 3 | — 1.95 v
lc = 500 mA, Vyy = 2.9V 3 | — 1.20 v
I, =750 mA V, =29V 3 [ — 1.35 V.
" ULS-2068/69H +25°C I, =10A Vy =29V 3 [ — 1.55 v
lo=125A Vy =29V 3 [ — 1.75 v
lo = 500 mA, Vy = 28V 3 | — 1.35 v
o =750 mA, Vy = 2.8V 3 | — 1.55 v
+125°C [ . =10A Vy =28V 3 | — 1.75 v
. = 125A Vy, =28V 3 | — 1.95 v
lc = 500 mA, Vy = 55V 3 | — 1.35 v
lc = 750 mA, Vi = 5.5V 3 [ — 1.55 v
—55°C lo.=10A Vy =55V 3 [ — 1.75 v
I, =125A Vy =55V 3 | — 1.95 v
lo = 500 mA, Vi = 5.1V 3 | — 120 |V
lc =750 mA, Vy = 5.1V 3 | — 1.35 v
ULS-2070/71H +25°C l.=10A Vy =51V 3 | — 1.55 v
I = 1.25A, Vy = 5.1V 3 | — 1.75 v
. = 500 mA, Vy, = 5.0V 3 | — 1.35 v
1. = 750 mA, V,, = 5.0V 3 | — 1.55 v
+125°C [ I, = 1.0 A, Vy = 5.0V 3 | — 1.75 K
l. =125A Vy = 5.0V 3 | — 1.95 v
Input Current Ivom —55°C Vy =32V 4 | — 600 uh
ULS-2068/69H +25°C Vy = 2.75V 4 | — 550 uh
+125°C | Vy = 2.75V 4 | — 850 uh
Vy =375V 4 | — 1000 uA
ULS-2070/71H Vp = 5.0V 4 | — 400 pA
Vp = 12V 4 | — 1250 A
Input Voltage [ ULS-2068/69H —55°C Ve =20V, 1, =1.0A 5 — 32 v
+25°C Ve =20V [ =T0A 5 — 2.75 \
ULS-2070/71H —55°C Ve =20V, 1, =10A 5 | — 5.0 v
+25°C Ve =20V I, = 1.0A S [ — 5.0 V
Supply Current ls ULS-2068/69H . =500 mA, Vy = 3.2V 8 — 6.0 mA
ULS-2070/71H I, =500 mA, Vy = 5.0V 8 | — 45 mA
Turn-On Delay toy All 0.5 E; to 0.5 Ey — | — 1.0 us
= y to All 05E,t00.5E, — | — 1.5 us
Clamp Diode le ULS-2068/70H Vg =50V 6 | — 100 pA
Leakage Current ULS-2069/71H V; =80V 6 — 100 A
Clamp Diode Ve All lr = 1.25A 7 | — 2.1 v
__Forward Voltage
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ULS-2064H THROUGH ULS-2077H
1.25 A-QUAD DARLINGTON SWITCHES

ULS-2074H through ULS-2077H

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

: ; Applicable : Limits '
Characteristic : Symbol Devices Temp. ) Test Conditions Min. Max. Units|
Output Leakage Current loex ULS-2074/76H | Vg =50V — 500 uA

) T ULS-2075/77H Ve = 80V — 500 A

Output Sustaining Voltage Veesus ULS-2074/76H . = 100 mA, Vy = 0.4V 35 — v

ULS-2075/77H I; =100 mA, Vy = 04V 50 — v

Collector-Emitter . Veesan I =500 mA, |; = 1.1 mA - 135 v

Saturation Voltage l. =750 mA, |; = 1.7 mA — 1.55 v

! : k =55C | Il =10A 1 =225mA o 1.75 v
= 125A 1g =375 mA — 1.95

Fig.
1
1
2
2
3
3
3
3
g =500 mA, I; = 625 uA 3 — 1.20 v
o I. =750 mA, I = 935 A 3 — 1.35 v
Al +25C | . =10A Iy =125mA 3 — 1.55 V-
g =125A1g =20 mA 3 | — 175 v
e =500 mA, I, = 625 uA 3 — 1.35 v
. lg =750 mA, Iy = 935 uA 3 — 1.55 v
+125°C | | =10A lg = 1.25 mA 3 — 1.75 v
: i I. =125A g =20 mA 3 — 1.95 v
Input Current Inow ~ ULS-2074/75H Vg = 24V 4 | — 43 mA
o : . Vy =375V 4 | — 96 mA
ULS-2076/77H Vy =50V 4 — 18 mA
: Vp = 12V 4 — 5.2 mA
Input: Voitage : Vivow - ULS-2074/75H —55°C Ve =20V, I =10A 5 — 3.1 v
) . +25°C Ve =20V, =10A 5 — 2.0 v
ULS-2076/77H —55°C Ve =20V, I, =10A 5 — 11.5 v
: +25°C Ve =20V, I, =10A 5 — 6.5 v
Tum-On- Defay ty - Al 0.5E, t00.5Ey, - = 1.0 us
Tum-Off Delay tor All i 0.5E to0.5E, — | — 15 us
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1.25 A QUAD DARLINGTON SWITCHES
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ULS-2064H THROUGH ULS-2077H
1:25 A'QUAD DARLINGTON SWITCHES

INPUT CURRENT AS A FUNCTION OF INPUT VOLTAGE
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ULS-2064H THROUGH ULS-2077H
1.25 A QUAD DARLINGTON SWITCHES
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SERIES ULS-2800H and ULQ-2800R

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULS-2800H and ULQ-2800R
HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON TRANSISTOR ARRAYS

FEATURES
o TTL, DTL, PMOS, or CMOS Compatible Inputs
® Peak Output Current to 600 mA
® Transient Protected Outputs
® Side-Brazed Hermetic Package, or
® Cer-DIP Package
® High-Reliability Screening Available
® Wide Operating Temperature Ranges

DESIGNED for interfacing between low-level

logic circuitry and high-power loads, the Se-
ries ULS-2800H and ULQ-2800R arrays consist of
eight silicon NPN Darlington power drivers on a
common monolithic substrate. The choice of five
input characteristics, two output voltage ratings (50
or 95 V), two output current ratings (500 or
600 mA), and two package styles (suffix ‘H’ or ‘R’)
allow the circuit designer to select the optimum de-
vice for any specific application.

The side-brazed, hermetically. sealed Series
ULS-2800H devices are rated for operation over the
temperature range of —55°C to.+125°C, recom-
mending them for military and aerospace applica-
tions. The cer-DIP, industrial grade hermetic Series
ULQ-2800R devices are rated for use over the operat-
ing temperature range of —40°C to +85°C, permit-
ting their use in commercial and industrial applica-
tions where severe environmental conditions may be
encountered.

The appropriate specific part number for use in
standard logic applications can be determined from
the Device Type Number Designation chart. Note
that the high-voltage devices (BV¢; =95 V) are
available in the Series ULS-2800H only. All units
feature open collector outputs and integral diodes for
inductive load transient suppression.

All Series ULS-2800H Darlington power drivers
are furnished in an 18-pin side-brazed dual in-line
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hermetic package that meets the processing and en-
vironmental requirements of Military Standard
MIL-STD-883, Methods 5004 and 5005.

Device Type Number Designation

Vermn = 50V 50V 95V
A = 500 mA 600 mA 500 mA
Type Number
General Purpose - ULQ-2801R ULQ-2811R
PMOS, CMOS ULS-2801H ULS-2811H ULS-2821H
14 -25V ULQ-2802R ULQ-2812R
PMOS ULS-2802H ULS-2812H ULS-2822H
5V ULQ-2803R ULQ-2813R
TIL, CMOS ULS-2803H ULS-2813H ULS-2823H
6-15V - ULQ-2804R ULQ-2814R
CMoS, PMOS ULS-2804H ULS-2814H ULS-2824H
High Output ULQ-2805R ULQ-2815R
T ULS-2805H ULS-2815H ULS-2825H




SERIES ULS-2800H and ULQ-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
O e

ABSOLUTE MAXIMUM RATINGS

Output Voltage, Vi (Series 2800%, 2810%) .............cieiiieinnn.. 50V
(Series ULS-2820H) . ..... ... . i 95V

Input Voltage, V,, (Series 2802%, 2803*, 2804*) .............. . ccvvoint. 30V
(Series 2805%) .. i e 15V

Peak Output Current, loy (Series 2800%, ULS-2820H) .................... 500 mA
(Series 2810%) ..ot 600 mA

Ground Terminal Current, loyy ..o 3.0A
Continuous Input Current, Ly .. ..o 25 mA
Power Dissipation, P, (one Darlington pair) ............. .. ... ............ L.OW
(total package) ......: o S See Graphs

Operating Temperature Range, T, (Series ULS-2800H) ........... —55°C to +125°C
’ ~ (Series ULQ-2800R) ............ —40°C to +85°C
Storage Temperature Range, T . ..., —65°C to +150°C

PARTIAL SCHEMATICS

Series 2801* k Series 2802* ‘ Series 2803* k
(each driver) (each driver) (each driver)

0 COM

PO

i
:
]
OWG. No. A-9650 OWG. No. A-9651
OWS. 0. A-959%
Series 2804* Series 2805*
(each driver) : (each driver)

—P—oCOM

OWG. WO. A-98984 © 6. NO. A-10.228

*Complete part number includes a prefix to indicate temperature range and a suffix to indicate package style. See
following part number description.
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SERIES ULS-2800H and ULQ-2800R
HIGH-VOLTAGE, -HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
S

SERIES ULS-2800H and ULQ-2800R

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Voltage

Applicable Test Conditions Limits
Characteristic Symbol | Devices Temp Fig.| Min Typ. Max. Units
Output Leakage Current | 1o Al Vi = 50V A — — 100 uA
2802* Vg =50V, Vy =6V 1B] — — 500 pA
2804* Ve =50V, V=1V B] — — 500 LA
Collector-Emitter Veesan All Min. I, =350mA Ig = 850 pA | 2 — 1.6 18 v
Saturation Voltage 1o =200mA Iy =550 pA ] 2 | — 1.3 1.5 v
lo=100mA, I, =350upA| 2 | — 1.1 13 v
+25°C| 1. =350mA I, =500pA | 2 | — 1.25 1.6 v
lo=200mA, I =350pA ] 2 | — 1.1 1.3 v
I,=T0mAT, =250 A2 | — 0.9 1.1 v
Max. I, =350mA lg=500uA | 2 | — 16 18 v
I, =200mA Iy =350pA | 2 | — 13 15 v
lo=100mA I =250pA ) 2 | — 1.1 13 v
Input Current T 2802* Vo= 11V 3 | 480 850 1300 1A
2803* Vy =385V 3 650 930 1350 uA
2804* Vy =5V 3 | 240 350 500 A
V=12V 3 650 1000 1450 A
2805* Vy =3V, 3 |1180 1500 2400 pA
Fivore) Al Max. I, = 500 pA 4 1 25 50 — pA
“Tnput Voltage Viow 2802~ Min. | Ve = 2V, 1. = 300 mA 5 | — — 18 ]
Max. | Vi =2V, I = 300mA 5 | — — 13 v
2803* Min. Ve = 2V, I = 200 mA 5 | — — 3.3 v
Ve = 2V, |, = 250 mA 5 | — — 3.6 v
Vee = 2V, I = 300 mA 5 1 — — 39 v
Max. [ Vi =2V, I, = 200 mA 5 | — — 24 v
Ve =2V, lc = 250 mA 5 | — — 2.1 v
Ve =2V, [, = 300 mA 5 | — — 3.0 v
2804* Min. Vi =2V, | = 125mA 5 | — — 6.0 v
Ve = 2V, I = 200 mA 5 | — — 8.0 v
Ve =2V, 1 =2/5mA — — 10 v
Ve =2V, I = 350 mA 5 | — — 12 v
Max. | Ve =2V, I = 125mA 5 | — — 5.0 v
Ve = 2V, | = 200 mA 5 | — — 6.0 v
Ve = 2V, | = 275 mA 5 1 — — 7.0 v
Ve = 2V, 1, = 350 mA 5| — — 8.0 V
2805* Min. | Vi =2V, 1. = 350 mA 5 1 — — 3.0 v
Max. | Ve =2V I, = 350 mA 5 | — — 2.4 v
D-C Forward Current hee 2801* Min. Ve =2V, 1. = 350 mA 2 500 — — —
Transfer Ratio +25°C| Vg =2V, I, = 350 mA 2 | 1000 — — —
- Input Capacitance C Al +25°C — — 15 25 pF
Turn-On Delay [ Al +25°C [ 0.5E,t00.5E, —| — 250 1000 ns
Turn-0ff Delay ™ All +25°C| 0.5E,t005E, —_ — 250 1000 ns
Clamp Diode Leakage e Al Ve=50V 6 [ — — 50 pA
Current
Clamp Diode Forward Ve All le = 350 mA 7 — 1.7 2.0 v

*Complete part number includes a prefix to indicate temperature range and a suffix to indicate package style. See
following part number description.

Note 1: All limits stated apply to the complete Darlington series except as specified for a single device type.
Note 2: The lyyqer) Current limit guarantees against partial turn-on of the output.
Note 3: The Viy(oy voltage limit guarantees a minimum output sink current per the specified test conditions.
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SERIES ULS-2800H and ULQ-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

SERIES ULS-2810H and ULQ-2810R

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol Devices Temp Fig. | Min. Typ. Max. Units
Output Leakage Current | |y Al Ve = 50V 1A | — — 100 uA
. ' 2812* Vg =50V, Vy =6V B | — — 500 uA
2814* Vg =50V, Vy =1V 1B | — — 500 A
Collector-Emitter Veesan Al Min. Io= 500mA, I; =1100 A | 2 — 1.8 2.1 v
Saturation Voltage Il =350mA Ig = 850 A | 2 — 1.6 1.8 v
Il =200mA, lg = 550 A | 2 — 1.3 15 Vv
+25°C | I =500mA | = 600uA] 2 | — 17 1.9 v
lc = 350mA, lg = 500uA] 2 | — 1.25 1.6 v
l.=200mA Iy = 350uA] 2 | — 1.1 13 v
Max. | | =500mA, I, = 600uA| 2 | — 18 2.1 v
I =350mA Iy = 500uA| 2 | — 1.6 18 v
. =200mA |z = 350uA| 2 | — 13 1.5 Vv
Input Current Invon 2812* Vy =17V 3 480 850 1300 nA
2813* Vy =385V 3 650 930 1350 pA
2814* Vpy =5V 3 240 350 500 pA
Vp = 12V 3 650 1000 1450 pA
2815* Vp =3V 3 [1180 1500 2400 A
: Ioes) All Max. le = 500 wA 4 25 50 — uh
Input Voltage Vinow 2812* Min. Ve =2V, 1, = 500 mA 5 | — — 23.5 v
: Max. Ve =2V, I = 500 mA 5 | — — 17 Vv
2813* Min. Vg =2V, I = 250 mA 5 | — — 3.6 \
Ve = 2V, | = 300 mA 5 | — — 39 Vv
Ve = 2V, 1. = 500 mA 5 | — — 6.0 v
Max. Ve = 2V, | =250 mA 5 | — - 2.7 v
Vg =2V, 1. =300mA" 5 | — — 3.0 v
Ve =2V, |c = 500 mA 5 | — — 3.5 v
2814* Min. Vg =2V, I = 275mA 5 |— — 10 v
Ve = 2V, | = 350 mA 5 | — — 12 \
] Vee = 2V, |c = 500 mA 5 | — — 17 v
Max. Ve =2V, I = 275mA 5 | — — 7.0 Vv
Ve = 2V, I = 350 mA 5 |— — 8.0 v
. Ve =2V, I = 500 mA 5 | — — 9.5 v
2815* Min. Ve =2V, I = 350 mA 5 — — 3.0 v
Vg =2V, | = 500 mA 5 | — — 3.5 v
Max. Ve =2V, l; =350 mA 5 | — — 2.4 v
Ve = 2V, | = 500 mA 5 | — — 2.6 Vv
D-C Forward Current hee 2811* Min | Vg =2V, | = 500 mA 2 450 e — —
Transfer Ratio : +25°C | Ve =2V, |c = 500 mA 2 900 — - —
Input Capacitance Cpy Al +25°C — | — 15 25 pF
[Turn-On Delay oy All +25°C ] 0.5 E; to 0.5 E,, — | — 250 1000 ns
Turn-0ff Delay [ Al 1 +25°C | 0.5E to 0.5 E — 250 1000 ns
Clamp Diode Leakage I Al Ve =50V 6 | — — 50 nA
Current
Clamp Diode Forward Vi Al l; = 350 mA 7 — 1.7 2.0 v
Voltage I, = 500 mA 7 — — 2.5 Vv

*Complete part number includes a prefix to indicate temperature range and a suffix to indicate package style. See
following part number description.

Note 1: All limits stated apply to the complete Darlington series except as specified for a single device type.
Note 2: The lyoer current limit guarantees against partial turn-on of the output.

Note 3: The Viyn) voltage limit guarantees a minimum output sink current per the specified test conditions.
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SERIES ULS-2800H and ULQ-2800R v
HIGH-VOLTAGE, HIGH-CURRENT-DARLINGTON TRANSISTOR ARRAYS
L

SERIES ULS-2820H

ELECTRICAL CHARACTERISTICS over operating temperature rénge (unless otherwise noted)

Applicable Test Conditions Limits
Characteristic Symbol | Devices - Temp Fig.| Min. Typ. Max. Units

Output Leakage Current| Tegy All Ve = 95V . Wl —  — 100 wA
2822H Ve = 95V, Vy = 6V B[ — — 500 )
2824H Ve =95V, V=1V 1B| — — 500 A

Collector-Emitter Ve All Min. lo=350mA I; = 850 Al 2 | — 1.6 18 v

Saturation Voltage I, =200mA T, = 550 A 2 — 13 15 v

I, =100mA Iy =350 pA] 2 | — 1.1 13 v

+25°C| 1, =350mA, Iy = 500 plA] 2 | — 1.25 1.6 v

lo=200mA, Iy =350 A} 2 | — 1.1 13 v

T =100mA I, = 250 pA] 2 | — 0.9 1.1 v

Max. | T, =350mA T, =500 pA] 2 | — 1.6 1.8 Vv

I, =200mA, I =350 Al 2 | — 1.3 15 v

I, =100mA, I; =250 pA| 2 | — 11 1.3 v
Input Current [ 2822H Vy = 17V 3- | 480 850 1300 pA
2823H Vy = 385V 3 650 930 1350 uA
2824H V=5V 3 240 350 500 pA
Vi = 12V 3 650 1000 1450 A
2825H Vy =3V 3 ]1180 1500 2400 LA
e All Max. I, = 500 uA 4 25 50 — A

Input Voltage Vivon 2822H Min. Vee = 2V, I = 300 mA 5 | — — 18 v

Max. Vee = 2V, I, = 300 mA 5 | — — 13 v

2823H Min. Ve = 2V, I; = 200 mA 5 | — — 33 v

=2V, T = 250 mA 5 | — — 36 v

Ve = 2V, 1. = 300 mA 51 — — 39 v

Max. Vee = 2V, 1, = 200 mA 5 1 — — 24 Vv

e = 2V, I = 250 mA 5 | — — 2.7 v

Vee = 2V, 1. = 300 mA 5 | — — 3.0 v

2828H Min. Ve = 2V, I = 125 mA 5 | — — 6.0 v

Ve = 2V, 1= 200 mA 5 1 — — 8.0 v

Ve =2V, 1. =275mA 51 — — 10 v

Ve = 2V, I. = 350 mA 5 | — — 12 v

Max. Vee = 2V, I = 125 mA 5 | — — 5.0 v

Ve =2V, I = 200 mA 5 | — — 6.0 Vv

Ve =2V, I, =275mA 5 | — — 7.0 v

Ve =2V, I, = 350 mA 5 | — — 8.0 v

2825H Min. Ve = 2V, I = 350 mA 5 | — — 3.0 v

: Max. Ve = 2V, I; = 350 mA 5 | — — 2.4 Vv
D-C Forward Current hee 2821H Min. Ve = 2V, 1, = 350 mA 2 500 — — —
Transfer. Ratio +25°C] Ve = 2V, 1. = 350mA 21000 — — —
nput Capacitance Cw All +25°C — ] — 15 25 pF
Turn-On Delay [ Al +25°C| 05E,t005E, — | — 250 1000 ns
Turn-0ff Delay tou s All +25°C| 05E,t0 05E,, — | — 250 1000 ns
Clamp Diode Leakage [ All Ve = 95V 6 — — 50 A

Current
Clamp Diode Forward Ve Al ¢ = 350 mA 7 — 1.7 2.0 v
Voltage

Note 1: All limits stated apply to the complete Darlington series except as specified for a single device type.
Note 2: The liygrry Current limit guarantees against partial turn-on of the output.
Note 3: The Viyon) voltage limit guarantees a minimum output sink current per the specified test conditions.
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SERIES ULS-2800H and ULQ-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
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SERIES ULS-2800H and ULQ-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
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PEAK COLLECTOR CURRENT IN mA AT +125°C

PEAK COLLECTOR CURRENT IN mA AT +75°C
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SERIES ULS-2800H and ULQ-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS
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SERIES ULS-2800H dnd ULQ-2800R

HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

COLLECTOR CURRENT
AS A FUNCTION OF INPUT CURRENT
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COLLECTOR CURRENT
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SATURATION' VOLTAGE - Ve (saT)

SERIES ULS-2800H and ULQ-2800R
- PART NUMBERING SYSTEM

UL 0-28 1 3 H-ML

L——— FAMILY.

T T TIT —I_—— INSTRUCTIONS.

MIL = MILITARY GRADE WITH SCREENING TO
MIL-STD-883, CLASS B

PACKAGE DESIGNATION.
C = UNPACKAGED CHIP
H = GLASS/METAL HERMETIC, DUAL IN-LINE
A = PLASTIC, DUAL IN-LINE
R = CERAMIC/GLASS HERMETIC, DUAL IN-LINE

L DEVICE INPUT CHARACTERISTICS

1 = GENERAL PURPOSE PMOS/CMOS

2 = 14-25V PMOS

3 = 5V TTL/CMOS

4 = 6-15V CMOS/PMOS

5 = HIGH-OUTPUT TTL

L DEVICE OUTPUT CHARACTERISTICS

0 = 50 V AND 500 mA MAXIMUM .

1 = 50 V AND 600 mA MAXIMUM

2 = 95V AND 500 mA MAXIMUM (PACKAGE H OR A ONLY)
L———— DEVICE TYPE NUMBER (4 DIGITS IN 2800 SERIES)

OPERATING AMBIENT TEMPERATURE RANGE.
N = COMMERCIAL (—20°C TO +85°C)
Q = EXTENDED (—40°C TO +85°C)
S = FULL MILITARY (—

55°C 70 +125°C)
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SERIES ULS-2800H and ULQ-2800R
HIGH-VOLTAGE, HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS

INPUT CURRENT AS A FUNCTION OF INPUT VOLTAGE
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*Complete part number includes a prefix to indicate temperature range and a suffix to indicate package

style. See previous part number description.
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UDQ-2956R and UDQ-2957R

HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

UDQ@-2956R and UDQ@-2957R
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

EACH OF THESE SOURCE-DRIVER

arrays has five NPN Darlington-pair outputs
and five PNP common-base inputs controlled by
a single ENABLE stage.

"~ Types UDQ-2956R and UDQ-2957R are
typically used to switch the ground ends of loads
such as telephone relays, PIN diodes, LEDs and
similar devices directly connected to negative
supplies. Internal transient-suppression diodes
allow use of the drivers with inductive loads.

Each output stage of both integrated circuits
will withstand output OFF voltages of —80 V
and load currents as high as —500 mA. Under
normal operating conditions, the five drivers will
simultaneously handle load currents of — 170
mA at ambient temperatures of up to +70°C.

Type UDQ-2956R is designed for use with
PMOS or CMOS logic input levels operating
with supply voltages of 6 V to 16 V. Type UDQ-
2957R has input current-limiting resistors that
permit its operation with TTL, Schottky TTL,
DTL and 5 V CMOS.

Both devices are supplied in industrial-grade,
hermetically sealed 14-pin dual in-line ceramic
packages rated for use over the temperature
range of —40°C to +85°C. Input connections
are on one side of the packages, output connec-
tions on the other, to simplify . applications
designs.

The substrate of Type UDQ-2956R and Type
UDQ-2957R should be tied to the most negative
supply available in order to maintain isolation
between drivers.
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ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature
(reference pin 7)

Supply Voltage, Vee .. v oo —-80V
Input Voltage, Vi, (UDQ-2956R) ................ +20V
(UDQ-2957R) . ... . i +10V

Output Current, loyy - oot —500 mA
Power Dissipation, P, (any one driver) ............. 1.owW
(total package) ........... 1.67 W*

Operating Temperature Range, T,

....... —40°C to +85°C
Storage Temperature Range, T ........ —65°C to +150°C

*Derate at the rate of 13.3 mW/°C. above +25°C.



UDQ-2956R and UDQ-2957R
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS
B ]

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise ndted)

Applicable
Characteristic Symbol Devices Temp. Test Conditions Limit

Output Leakage Current leex UDQ-2956R Vv = Vemae = 04V, Vo, = —80V —200 A Max.

Vi = 0.8V, Vouge = 15V, Vo = —80V_| 200 s Wax]

Vi = 15V, Voyge = 04V, Vo = —80V 200 A Max.

UDQ-2957R Vi = Venge. = 0.4V, Voir = —80V —200 A Max.

Vi = 0.4V, Vo = 3.85V, Vo = —80V | —200 p£A Max.

Vy = 3.85V, VE,.,:LLE =04V, Vo = —80V | —200 uA Max.

Collector-Emitter Veewn | UDQ-2956R —40°C Vi = 6.0V, lo; = —100 mA —1.40 V Max.

Saturation Voltage Ve =70V T, = —=175mA —1.55 V Max.

Vy = 10V, Toy = —350mA —1.90 V Max.

25 T 3 — ~1.20V Max/

Vi = 1.0V, Iy = —175mA —1.35V Max.

Vi = 10V, Toy = —350 mA —1.70V Max.

+85°C Vi = 6.0V, Ioyy = —100 mA —1.40 V Max.

Viw = 7.0V, oy = —175mA —1.55 V Max.

Viy = 10V, loy = —350 mA —1.90 V Max.

UDQ-2957R | —40°C Vo = 24V, Iy = —100 mA Z1.40 V Max.

Vo = 2.7V, Iy = —175mA —1.55 V Max.

Vo = 3.9V, Iy = —350 mA —1.90 V Wax.

F25°C Vi = 24V, Iy = —100 mA —1.20V Max.

Vy = 2.7V, To = —175mA —1.35V Max.

Vo = 3.9V, oy = —350 mA —1.70 V Max.

+85°C Vin = 2.4V, Iy = —100 mA —1.40 V Max.

Vo = 27V, Iy = —175mA —1.55 V Max.

Vo = 3.0V, lys = —350 mA ~1.90 V Max.

Input Current [ UDQ-2956R Vin = 6.0V, Vor = =20V 0.8 mA Max.

) Vi =15V, Vo = 2.0V 2.25 mA Max.

—UDQ-2957R Voo = 24V, Vo = =20V 1.0 mA Max.

Vy = 385V, Vo = —20V ZOmA Max]

Toorn ALL Tar = —500 A 50 A Min.

Output Source Current lor UDQ-2956R —40°C Vi = 5.0V, Voy = =20V —75mA Min.

Vo = 6.0V, Vo = —2.0V —125 mA Min.

Vo = 7.0V, Vo = —20V 175 mA Min.

Vo = 80V, Vg = —2.0V 250 mA Min.

Vi = 9.0V, Vo = =20V —300 mA Min.

+85°C Vi = 5.0V, Vo = 2.0V —125 mA Min.

Vo = 6.0V, Vo = 2.0V —200 mA Min.

Vo = 1.0V, Vo = =2.0V —250 mA Min.

Vy = 80V, Vo = 2.0V —300 mA Min.

Viy = 9.0V, Voyy = =20V —350 mA Min.

UDQ-2957R —40°C Viy = 24V, Voyy = =20V —50 mA Min.

Vo = 2.7V, Vor = —2.0V ~125 mA Min.

Vi = 30V, Vo = —20V —700 mA Win |

Vo = 33V, Vo = =2.0V —250 mA Min.

Vi = 36V, Vo = —20V —300 mA Min.

I~ +85°C Vy = 24V, Vo = —2.0V —125 mA Min.

Vo = 2.7V, Vo = =20V —200 mA Min.

Vy = 3.0V, Vo = —20V —250 mA Min_|

Vi = 33V, Vo, = =20V —300 mA Min.

Vo = 36V, Vo = —20V —350 mA Min. |

Clamp Diode 8 ALL Ve =80V 50 A Max.
Leakage Current

Clamp Diode Ve ALL I = 350 mA 2.0 V. Max.
Forward Voltage

Tumn-On Delay Ton ALL 0.5E, to 0.5, R, = 400Q C; = 25pF T07as Wax |

[Turn-OF Delay Torr ALL 0.5Ex 0 0.5 Equr R, = 400€2 C; = 25 pF T0 s Wax |
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UDQ-2956R and UDQ-2957R
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

PARTIAL SCHEMATIC
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INPUT VOLTAGE IN VOLTS
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SERIES UDS-2980H HERMETICALLY SEALED
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

SERIES UDS-2980H HERMETICALLY SEALED
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

FEATURES:
o TTL, DTL, PMOS or CMOS Compatible Inputs
@ —500 mA Output Source Current Capability
® Transient-Protected Outputs
o High-Reliability Screening to MIL-STD-883, Class B
® Operating Temperature —55°C to +125°C

ERIES UDS-2980H HERMETICALLY
SEALED source drivers interface between
standard low-power digital logic, and relays, so-
lenoids, stepping motors, LEDs, lamps, etc., in ap-
plications requiring separate logic and load grounds,
load supply voltages to +80V, and /or load currents
to 500 mA.

Under normal operating conditions these devices
will sustain 50 mA continuously on each of the eight
outputs, at an ambient temperature of +85°C, with a
supply of +15 V. All four devices incorporate input
current limiting resistors and output suppression di-
odes. '

UDS-2981H and UDS-2983H drivers. are in-
tended for use with +5 V logic systems (TTL,

Schottky TTL, DTL-and 5 V CMOS). UDS-2982H -

and UDS-2984H drivers are intended for MOS
interface (PMOS and CMOS) operating from supply
voltages of from +6 to +16 V. .
UDS-2981H and UDS-2982H drivers will sustain
a maximum output OFF voltage of +50 V; UDS-

2983H and UDS-2984H drivers a maximum output

OFF voltage of +80 V.

In all cases the output is switched ON by an active‘
high input level. ’

Note that the maximum current rating may not be

obtained at —55°C because of beta fall-off, or at
+125°C because of package power limitations..
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Series UDS-2980H drivers are furnished in
18-pin hermetic dual-in-line packages, and are

processed to the requirements of MIL-STD-883,

Methods 5004 and 5005.

ABSOLUTE MAXIMUM RATINGS

atT, = +25°C

Output Voltage Range, V¢
(UDS-2981H & UDS-2982H) ............. +5t0 +50V
(UDS-2983H & UDS-2984H) ............ +35t0 +80V
Input Voltage, Vi (UDS-2981H & UDS-2983H) . .. . ... +15V
(UDS-2982H & UDS-2984H) . ... ... +30V
Output Current, loyr oo oo ont, e DV =500 mA
Power Dissipation, P, (any one driver) . ............ L1W
(total package) .............. 1.67W*
Operating Temperature Range, T, . ...... —55°C to +125°C
Storage Temperature Range, Ty ........ —65°C to +150°C

*Derate at 13.3 mW/°C above 25°C.




SERIES UDS-2980H HERMETICALLY SEALED
“HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

ONE OF EIGHT DRIVERS ?

20K

2983/2984 ONLY

INPUT

GROUND (10

*
|

o ouTeuT

DWG.NO. A-11,1308

ELECTRICAL CHARACTERISTICS from —55°C to -+125°C (unless otherwise specified)

Applicable

Characteristic Symbol Devices Temp. Test Conditions Fig Limit
Output Leakage leex UDS-2981/82H Vip = 0.25V* Vg = 50V 1 ] 200 A Max.
Current UDS-2983/84H Viy = 0.25V* Vg = 80V 1 | 200 A Max.

Collector-Emitter Versan UDS-2981/83H —55°C Vi = 2.4V, lgy = —100 mA 2 | 20V Max.

Saturation Voltage Vy = 24V, Ty = =200 mA 7 | 21V Wax.

+25°C Vi = 2.4V, lpy = —350 mA 2 | 2.0V Max.

+125°C [ Vi = 24V, Iy = —100 mA 2 | 18V Max.

Viy = 24V, Iy = —200 mA** 2 | 1.9V Max.

- UDS-2982/84H —55°C Vi = 5.0V, loyy = —100 mA 2 | 2.0V Max.

: Viy = 5.0V, loy= —200 mA 2 | 2.1V Max.
+25°C Vi = 5.0V, loyr = —350 mA 2 | 2.0V Max.
+125°C [ Vi = 5.0V, loy = —100 mA 2 | 1.8V Max.

Vi = 5.0V, loy = —200 mA** 2 | 1.9V Wax
Input Current [ UDS-2981/83H Va = 24V 3 | 575 uA Max..
‘ - Vi = 385V 3 | 1.26 mA Max.
UDS-2982/84H Vo = 5.0V 3 | 640 A Max. |
. Vy =12V 3 | 1.8 mA Max.
Iivorpy " 'UDS-2981/82H Vo =0V, Vg =50V 3 | 10 wA Max.
UDS-29837V§4H Vo =0V, Vg =80V 3 | 10 nA Max.
Output Source lour UDS-2981/83H Vi = 2.4V, Ve = 2.2V 2 | —200 mA Min)
Current -UDS-2982/84H Vi = 5.0V, Ve = 2.2V Z | =200 mA Min]
Supply Current I UDS-2981H Vy = 24V Vo =50V 4 | 10 mA Max.
(Outputs Open) UDS-2982H +25°C Vi = 5.0V* Vs = 50V 4 | 10 mA Max.
UDS-2983H Vi = 24V* Vg = 80V 4 | 10 mA Max.
UDS-2984H Vi = 5.0V*, Vg = 80V 4 | 10 mA Max.
Clamp Diode I UDS-2981/82H Vs = 50V (All Inputs Viy = 0.25V) | 5 | 50 uA Max.
Leakage Current UDS-2983/84H Vs = 80V (Al Inputs Vy = 0.25V) | 5 | 50 A Max.
Clamp Diode Vi ALL lr = 200 mA 6 | 1.75V Max.
Forward Voltage

*All inputs simultaneously.
**Pulsed test.
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SERIES UDS-2980H HERMETICALLY SEALED
HIGH-VOLTAGE; HIGH-CURRENT SOURCE DRIVERS

TEST FIGURES

IcEx

, DWG. NC.A=11,083 T DWG. NO, A-11,084

Figuré 1 'v [ : Figure 2

-|}-—4]|‘

' DWG. NO. A-11,086.:

"DWG. NO. A-11,085

" Figure 3 C - , el Figure 4

DWG. NC. A-11,087 DWG. NO. A-11,088 -

Figure 5 , NS ~Figure 6

5—41




"SERIES UDS-2980H HERMETICALLY SEALED
HIGH-VOLTAGE, HIGH-CURRENT SOURCE -DRIVERS
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AS A FUNCTION OF DUTY CYCLE
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SERIES UDS-2980H HERMETICALLY SEALED
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS

INPUT CURRENT 1}y (m#)

INPUT CURRENT AS A FUNCTION INPUT CURRENT AS A FUNCTION
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SERIES UDS-3600H
-DUAL 2-INPUT-PERIPHERAL and POWER: DRIVERS

SERIES UDS-3600H DUAL 2-INPUT
PERIPHERAL and POWER DRIVERS
— Hermetically Sealed

FEATURES

® Four Logic Types

® DTL/TTL/PMOS/CMOS Compatible Inputs

® Low Input Current

o Sustaining Voltage of 80V

® Hermetically Sealed Package

® High-Reliability Screening to MIL-STD-883, Class B

Description

These ‘‘mini-DIP’’ dual 2-input peripheral and power drivers are
bi-polar monolithic integrated circuits incorporating AND, NAND, OR,
or NOR logic gates, and high-current switching transistors on the same
chip. The two output transistors are capable of simultaneously sinking
250 mA continuously at an ambient temperature of +75°C. In the OFF
state, these drivers will sustain at least 80 V. :

UDS-3612H

Applications

The Series UDS-3600H dual drivers are ideally suited for interface
between low-level or high-level logic and high-current/high-voltage
loads. Typical applications include driving peripheral loads such as
incandescent lamps, light-emitting diodes, memories, and heaters.

With appropriate external diode transient suppression, the Series
UDS-3600H drivers can also be used with inductive loads such as relays,
solenoids, and stepping motors.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Voo .. ..o oo DI R 7.0V
Input Voltage, Vi, .. ..o 30V
Output Off-State Voltage, Vg ... ..o 80V
Output On-State Sink Current, I, . ... 600 mA
Power Dissipation, Py (one output) .. ........ ... i 1L.OW
(total package) ............... ... See Graph
Ambient Temperature Range (operating), Ty + ..\ ovvveveennn.. —55°C to +125°C Y o et
Storage Temperature Range, Ty . ........ ...t —65°C to +150°C UDS-3614H
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RECOMMENDED OPERATING CONDITIONS

SERIES UDS-3600H

DUAL 2-INPUT PERIPHERAL and POWER DRIVERS
e e e )

NOTES:

Min. Nom. Max. Units
Supply Voltage (Vi) 45 5.0 5.5 )
Operating Temperature Range —55 +25 +125 °C
Current into any output (ON state) —_ —_ 300 mA
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)
Test Conditions Limits
Driven | Other | .
Characteristic Symbol | Temp. Vee Input | Input Qutput | Min. Typ. Max. Units Notes
“1" Input Voltage | Vi MIN i : 2.0 v
“0" Input Voltage | Vi MIN 0.7 v
“0" Input Current lincoy MAX 04V 130V 50 100 A 2
“1" Input Current | iy MAX | 30V ov 10 A 2
Input Clamp Voltage] V, MIN ~12 mA ~15 v
SWITCHING CHARACTERISTICS at Vg, = 5.0V, T, = 25°C
Limits -
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time | t,q Xs = {0 V, R, = 465 Q (10 Watts) — 200 500 ns 3
= 15pF .
Turn-off Delay Time | t,, CS = IOV R, = 465 Q (10 Watts) — 300 750 ns 3
: , =-15pF '
v ST, & 250 INPUT PULSE CHARACTERISTICS
1. Typical values are at =50V,T, = 3 — - —
2. Each input tested sepagtely. A Vingy = OV = Tns b = lus
3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal. Vi) = 3.5V = ldns PRR = 500kHz

4. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-3600H
“DUAL 2-INPUT PERIPHERAL and POWER DRIVERS

Type UDS-3611H Dual AND Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other . )
Characteristic Symbol | Temp. | Vec Input | Input | Output Min.  Typ. Max. Units Notes
“1” Output Reverse Current | Iy MIN 20V J2.0v |80V 100 A
OPEN | 20V |20V |80V 100 A
“0” Output Voltage Voo MIN 0.8V | Vg 150 mA - 0.4 0.5 v
. ) MIN 0.8V | Ve 300 mA 0.6 0.8 )
“1” Level Supply Current leeqy NOM | MAX 50V |50V 8.0 12 mA 1,2
“0" Level Supply Current leco NOM [ MAX ov ov 35 49 mA 1,2
INPUT 2.4V V=5V TT- Vs - i'_" i e === Vin)
é—kz__.i INPUT ; 50%  50%Y
! 1 0% F 110% Vi)
H o — — .
i | i X |
i ' ted1 X | :7 +— tpdo
=~k 1 : L —Vaui)
1 | (Note 3) !
1 ! 1 ! ouTPUT %50% 50% x
- B ) T —c»LRc::ﬁIl)T | Vout(0)
[ PR o

DVG. NO. A-7876D DWG. No. A-7628C

Type UDS-3612H Dual NAND Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other )
Characteristic - Symbol | Temp. | V¢ Input | Input | Output | Min. Typ: Max. Units Notes
“1" Output Reverse Current | 14 ) MIN "] 08V |V 80V 100 A
OPEN | 0.8V |V 80V 100 uA
“0" Output Voltage Vo MIN 20V |20V ] 150 mA 0.4 0.5 v
' MIN -] 20V |20V |300mA 0.6 0.8 v
“1" Level Supply Current | lgeqy NOM. | MAX -0V ov 12 15 mA L2
“0" Level Supply Current lec NOM | MAX | 5.0V |50V 40 53 mA 1,2
ouT-
INPU .4V CC=5V PUY s
rr=="3 Vin(1)
I Ry ]
I I
1 1
: : Vin(0)
By et et
[ | — I ! Vour(1)
FT Notes) | !
! ! outPUT 0% 0%
. =3 = k-3 = T LOAD
1 CIRCUIT ! — == === = Vour(0)
Vomamwaad

G, No,. A-0638 DWG. 'NO. A-79004

NOTES:
1. Typical values are at Voo = 5.0V, Ty = 25°C.
2. Per package.
3. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-3600H
DUAL 2-INPUT PERIPHERAL and POWER DRIVERS
L

Type UDS-3613H Dual OR Driver

ELECTRICAL CHARACTERISTICS over operating temperature rangé (unless otherwise noted)

Test Conditions - Limits
Driven | Other

Characteristic . | Symbol | Temp. | V¢ Input | Input |- Output - | Min. = Typ. Max. Units Notes

“1" Output Reverse Current| I MIN 20V {ovV 80V 100 nA

OPEN | 20V |0V 80V 100 pA

“0” Output Voltage Vir MIN 08V |08V | 150 mA 0.4 0.5 v

e MIN 0.8V |08V | 300mA 0.6 0.8 v
“1"" Level Supply Current leey NOM | MAX | 5.0V |50V 8.0 13 mA 1,2
“0"" Level Supply Current leciy NOM | MAX [ OV ov 36 50 mA 1,2

- ouT-
INPUT V=5V PUT Vg

Vin(0)

PULSE
GENERATOR

1
tdl  — T =t
1

(Note 3) . i i~~~ == Vout(1)
lote
! ouTPUT 50% 50%
L LoAD : .
CIRCUIT | : Vout(0)

..... : : OWG. No. A-7628C
DWG. NO. A7B715 R

15pF

Type UDS-3614H Dual NOR Driver
ELECTRICAL CHARACTEMSTICS over operating temperature range (unless othervnse noted)

Test Conditions ) lelts

. Driven | Other ; )
Characteristic Symbol | Temp. | Ve¢ Input | Input | Output Min.  Typ. Max. Units Notes

“1" Output Reverse -Current | 14 S MIN ] 08V [08V |80V 100 nA

) . OPEN | 0.8V |08V |80V i . 100 uA

“0" Output Voltage [/ MIN 20V JoV 150 mA 0.4 0.5 v

R | MIN 20V [0V 300 mA 0.6 0.8 v
“1” Level Supply Current lecqy NOM' | MAX | OV ov 12 15 mA 1,2
“0" Level Supply Current [ NOM. | MAX | 50V |50V 40 50 mA 1,2

B T0UT-
INPUT ~ Vee=5V  PUT Vs

PULSE y
GENERATOR

15pF
I(No'e 3)
= = = = = LOAD —— == == = Vout(0)
CIRCUIT OWG. NO. A-7900A

©DWG. NO. A<9942
NOTES:
1. Typical values are at Voo = 5.0V, Ty = 25°C.
2. Per package.
3. Capacitance values specified include probe and test fixture capacitance.

5—47




UCS-4401H and UCS-4801H
'HERMETIC BiMOS LATCHED DRIVERS

- UCS-4401H and UCS-4801H

~BiMOS LATCHED DRIVERS
— Hermetically Sealed

FEATURES R
® High-Voltage, High-Current Qutputs
® Qutput Transient Protection
® CMOS, PMOS, NMOS, TTL Compatible
e Internal Pull-Down Resistors '
® Low-Power CMOS Latches

IGH-VOLTAGE, HIGH-CURRENT interface

for military, aerospace and related applications

is supplied by these latched drivers. Type UCS-

4401H contains four pairs of latches and drivers;

Type UCS-4801H has eight pairs of latches and
drivers. '

The integrated circuits’ CMOS inputs work with
standard CMOS, PMOS and NMOS logic levels and
(with appropriate pull-up resistors) with TTL or DTL
circuits. The bipolar open-collector outputs can be
used with relays, solenoids, motors, LED or incan-
descent displays, and other high-power loads.

The output transistors can sink 500 mA and will
withstand a V¢ of 50 V in the OFF state.- Outputs

can be paralleled for higher current capability: Be- -
cause of limitations on package power dissipation, .

simultaneous: operation of all drivers at maximum

rated current can only be accomplished with a reduc-

tion of duty cycle.

Type UCS-4401H, the four-latch device, is fur-
nished in a standard 14-pin side-brazed hermetic
package. Type UCS-4801H, the eight-latch device,
is furnished in a 22-pin side-brazed hermetic pack-
age with row centers 0.400-inch (10.16 mm) apart.

Both devices meet all processing.and environmen-

tal requirements of Military Standard- MIL-STD-

883, Methods 5004 and 5005.

- OouTPUT
CLEAR 1 ENABLE
STROBE ~[13] Voo

IN, —{ So—¢—{12] OuT,
£ 3
IN, 4 11] our,
-5 -
IN, 5 ~[>=-E 10] out,
IN, . -DL-E 3] our,
GROUND 8 | common
.DWG.NO. A-10,499A
UCS-4401H
:
ctear [ OUTPUT
22| EnABLE
STROBE [ 2 21] Vppo
N, (3 —{>———{20] our,
X
NG [4 ——Do—{] 19 | our,
N, [B ‘-DTE 118] our,.
IN, [6 Q 17 ] our,
- _8_ B
w @ g —{>'E 161 our,
INg [ 8] —{>>E 15 | ouT,
N, [ —{>°—E 14] our,
INg IO ‘D*E-— 13 | our,
GROUND. [ 11 12 | COMMON
" DWG.NO: A-10,898A
UCS-4801H
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UCS-4401H and UCS-4801H
HERMETIC BiMOS LATCHED DRIVERS

ABSOLUTE MAXIMUM RATINGS

Output Voltage, Voe ..o o oee e S 50V
Supply Voltage, Vo ... oo 18V
Input Voltage Range, Viy . ............ ... ... .. .. ... —0.3VtoVy +03V
Continuous Collector Current, g . ......... ... ... .. coiiiiniiinn.. 500 mA
Package Power Dissipation, Py ............... A See Graph
Operating Ambient Temperature Range, T, ................... —55°C to +125°C

Storage Temperature Range, Ty . .......................... —65°C to +150°C

CAUTION: Sprague CMOS devices: have input.static protection but are still
susceptible to damage when exposed to extremely high static electrical charges.

FUNCTIONAL BLOCK DIAGRAM

Vpp©

1
!
!
1
|
1
i
1
|
|
|
|
1
|

NG
————0 COMMON
’ 3
1 : our,
STROBE } N
|
! i
| |
I |
| |
CLEAR + I
! ! GrOUND
| I
l !
OuTPUT : :
ENABLE ] i
J, CoMMON mos | TYPICAL MOS LATCH ! TYPICAL BIPOLAR DRIVER

CONTROL
DWG.NO. A-10,495A
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UCS-4401H and UCS-4801H
HERMETIC BiMOS LATCHED DRIVERS
[

ALLOWABLE AVERAGE
PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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UCS-4401H and UCS-4801H
HERMETIC BiMOS LATCHED DRIVERS
.

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vpp = 5V (unless otherwise specified)

Limits
Characteristic ) Symbol Test Conditions Min. Typ. Max. Units
Output Leakage Current Ioex Ve = 50V — o 50 HA
Collector-Emitter Veessn I, = 100 mA — 0.9 1.1 v
Saturation Voltage I =200 mA — 1.1 13 v
‘ Io = 350.mA, Vi, = 7.0V — 1.3 16 v
Input Voltage Ving : — — 1.0 v
Vivwy | Vp =15V 13.5 —, — v
) L Vp =10V 8.5 — — v
Voo = 5.0V (See note) 3.5 — — v
Input Resistance R Voo = 15V 50 200 — k€2
Vp, = 10V 50 300 — kQ)
Vo = 5.0V 50 600 - k()
Supply Current Lonion | Vy, = 15V, Outputs Open — 1.0 2.0 mA
X (Each stage) | Vy, = 10V, Outputs Open — 0.9 1.7 mA
’ Vos = 5.0V, Outputs Open — 0.7 1.0 mA
) Dosiorey All Drivers OFF, Vy = 0V — 50 100 A
Clamp Diode [ . Ve =50V — F 50 A
Leakage Current i
Clamp Diode Ve I = 350 mA — 17 - 20 v
Forward Voltage :

Note: Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors to insure the minimum logic "I".
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UCS-4401H and UCS-4801H
HERMETIC BiMOS LATCHED DRIVERS
]

ELECTRICAL CHARACTERISTICS at T, = —55°C, Vpp = 5V (unless otherwise specified)

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Output Leakage Current [ Vi =50V — - 50 A
Collector-Emitter Vet I, = 100 mA — — 1.3 v
Saturation Voltage I, = 200 mA e — — 1.5 v
. = 350 A, Vp, = 7.0V — — 13 v
Input Voltage Vino) — — 1.0 v
Vi Vp = 1OV 11 — — v
Vp = 10V 9.0 — — v
[ Vy, = 5.0V (See note) 36 — — v
Input Resistance . R | Vp =15V 35 — — k()
| Vpp = 10V 35 — — kQ
. ) Vo = 5.0V 35 — — k()
Supply Current Tonom Voo = 15V, Outputs Open — 1.0 2.0 mA
(Each stage) [ V,, = 10V, Outputs Open — 0.9 17 | mA
Vyp = 5.0V, Outputs Open — 0./ 1.0 mA
lopiore Al Drivers OFF, V, = 0V — 50 100 A
Clamp Diode I Ve =50V . — — 50 uA
Leakage Current ) j
Clamp Diode Ve . = 350 mA - — — 2.1 ]
Forward Voltage
ELECTRICAL CHARACTERISTICS at Ty = +125°C, Vyp = 5V (unless otherwise specified)
v Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Qutput Leakage Current Toex Ve = 50V — — 500 A
Collector-Emitter Veewsan . = 100 mA* e — 1.3 V.
Saturation Voltage - I, = 200 mA* — — 1.5 v
: I, = 350 mA, Vp, = 7.0V* — — 1.8 v
Input Voltage Ving — — 1.0 .V
Vi | V=15V 13.5 — — v
|V = 10V 8.5 — — v
Voo = 5.0V (See note) 3.5 — — Vv
Input Resistance R | Vp =15V ] 50 — — kQ
Voo = 10V 50 — — [X¢)
[V, = 5.0V 50 — — k)
Supply Current Tooion Vo, = 15V, Outputs Open e 1.0 2.2 mA
(Each stage) | V,, = 10V, Outputs Open — 0.9 1.9 mA
Vpp = 5.0V, Outputs Open — 0.7 1.2 mA
Iopire All Drivers OFF, Vi, = 0V — 50 150 A
Clamp Diode I Ve =50V — — 500 A
Leakage Current
Clamp Diode Ve le = 350 mA* — — 2.0 )
Forward Voltage :

Note: Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors to insure the minimum logic I
*Pulsed test.
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UCS-4401H and UCS-4801H
"HERMETIC BiMOS LATCHED DRIVERS

EMMo O w>

TIMING CONDITIONS

T, = +25°C; Logic Levels are Vy, and Vg

CLEAR . . . L L
e F ]
STROBE e I
o Ale C B o ‘—C—.{BL— _.lA-c~s.—
QUTPUT 41 _____
ENABLE be—t— G — et G —uf
'NN —_—
—»{D fa— —o{E je— —_—_-‘-_—_f—____-—-_’_.E‘_ v T
ot —— | L , ) ES—
DWG.NO. A-10,895A
Minimum data active time before strobe enabled (data set-up time) ............. 100 ns
Minimum data active time after strobe disabled (data hold time) ............... 100 ns
Minimum strobe pulse width ... ... T P P 300 ns
Typical time between strobe activation and output on to off transition .. .......... 500 ns
Typical time between strobe activation and output off to on transition . ........... 500ns
Minimum clear pulse width ... ... BT S S e g e 300 ns
Minimum data pulse width .. ... ... e e T RN 500 ns

Information present at an input is transferred to its latch when the STROBE
is high. A high CLEAR input will set all latches to the output OFF
condition regardless of the data or STROBE input levels. A high OUTPUT
ENABLE will set all outputs to the OFF condition regardless of any other
input conditions. When the OUTPUT ENABLE is low, the outputs depend
on the state of their respective latches.

TRUTH TABLE

OUTPUT o,
INy, STROBE  CLEAR ENABLE t-1 t
0 1 0 0 X OFF
1 0 0. X ON
X X 1 X X OFF
X X X 1 X OFF
X 0 0 0 ON ON
X 0 0 0 OFF] = OFF
= irrelevant

t-1 = previous output state
t = present output state
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SERIES UDS-5700H
QUAD 2-INPUT PERIPHERAL and POWER DRIVERS

SERIES UDS-5700H QUAD 2-INPUT
PERIPHERAL and POWER DRIVERS
— Hermetically Sealed

FEATURES

® Four Logic Types

©® DTL/TTL/PM0OS/CMOS Compatible Inputs

@ Low Input Current

@ Sustaining Voltage of 80V

® Hermetically Sealed Package to MIL-M-38510

® High-Reliability Screening to MIL-STD-883, Class B

Description

These 16-Lead quad 2-input peripheral and power drivers are bi-polar
monolithic integrated circuits incorporating AND, NAND, OR, and NOR
logic gates, high-current switching transistors, and transient suppression
diodes on the same chip. The four output transistors are capable of
simultaneously sinking 150 mA continuously at an ambient temperature of
+70°C. Inthe OFF state, these drivers will sustain at least 80 V.

Applications

The Series UDS-5700H quad drivers are ideally suited for interface between
low-level or high-level logic and high-current/high-voltage loads. Typical
applications include driving peripheral loads such as mcandescent lamps,
light-emitting diodes, memories, and heaters.

The integral transient suppression diodes allow their use with inductive
loads such as relays, solenoids, or stepping motors without the need for
discrete diodes. For non-inductive loads, the diode common bus can be
used as a convenient lamp test.

ABSOlIITE MAXIMUM RATINGS

Supply Voltage L PR 7.0V
Input Voltage, Vin. .« .o vt e e s 0V
Output Off-State Voltage, Voff. . . ... cove oo i 80V
Output On-State Sink Current, lon. .. ................ R IR 600 mA
Suppression Diode Off-State Voltage, Voff. . .. .........c ot 80V
Suppression Diode On-State Current, lop. . . ... e AR L TR 600 mA
Power Dissipation, PD. ... ....ovui e N 10w
Package Power Dissipation, Pp.......... e s e s I See Graph
Ambient Temperature Range (operating), TA. . .................... —55°C to +125°C
Storage Temperature Range, Ts. . . . ... on, —65°C to +150°C
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SERIES UDS-5700H
QUAD 2-INPUT PERIPHERAL and POWER DRIVERS
S S

POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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RECOMMENDED OPERATING CONDITIONS

‘ , ; Min. ) Nom. Max. Units
Supply Voltage (Vo) " 45 5.0 5.5 v
Operating Temperature Range —55 : +25 +125 o

Cu'rrent into any output (ON state) - i = = 300 mA

ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
; ; : Driven Other
Characteristic . | Symbol | . Temp. | Vcc | Input Input Output Min, Typ. -~ Max. Units Notes
“1" Input Voltage " | Vin(1) | omin [ 20 v
“0" Input Voltage Vin(0) i MIN T ; 0.7 v
“0" Input Current | kinjo) | MAX 04V 30V ; 50 100 uA 2
1" Input Current- [ liny | | MAX 30V ov : 10 1A 2
Input Clamp Voltage | Vi : MIN | —12mA -15 v
SWITCHING CHARACTERISTICS at Vcc = 5 0V, T, = 25°C
: Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units Notes
Turn-on Delay Time tpdo ‘\;/s = 0V Ry = 465 (10 Watts) 200 500 ns 3
5 : L=
Turn-off Delay Time ‘tpdt Vs = 70 V RL= 4659 (10 Watts) 300 750 ns 3
: ; : Co=15 pF
NOTES: : INPUT PULSE CHARACTERISTICS
1. Typical values are at Vcc = 5.0V, T = 25°C.
g Ea(I:h input tested separately. i ) Vintoy = 0V~ ts = Ins tp = lus
Voltage values shown in the test circuit waveforms are wnh respect to network gmun ermina A . = PRR = 500kHz
4. Capacitance values specified mclude probP and test fixture capacitance. - : Vi) = 3.5V _ Y= Hos
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SERIES UDS-5700H
QUAD 2-INPUT PERIPHERAL and POWER DRIVERS

Type UDS-5703H Quad OR Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless othefwise noted)

Test Conditions Limits
Driven | . Other S
Characteristic Symbol | Temp. | Vec Input Input | Output | Min. ~Typ. Max. | Units Notes

“1" Qutput Reverse Current | log MIN 20V oV 8V 100 uA

OPEN | 20V | o0V 8oV 100 uA
0" Output Voltage Von MIN 08V | 08V]| 150mA 0.4 0.5 v

MIN 08V 08V ] 300mA 0.6 0.8 4
Diode Leakage Current hk NOM NOM ov ov OPEN 200 uh 3
Diode Forward Voltage Drop Vo NOM-| NOM Vee Vee 15 1.75 v 4
“1" Level Supply Current leetny NOM MAX 50V 50V 16 25 mA 1,2

[ 0" Level Supply Current lecio) NOM | MAX ov | oV 72 100 mA 1,2
INPUT Vec=sv  open outrur Vs

Ry

PULSE
GENERATOR

OWS. NO. A-9)23A

, L Vo
et e et
' -"-—-———-—---vi,,m 2 15
3 14
3 v;
—_—tp it in(0)
' i ' , 4 Pt 13
1 1
tpdl e P10 5 12
' T g
' r -~ = = Veur() .
outRuT ) %50% 50% x s 1
- Vout(0) 1P} - ¢ 10‘
OWG. Mo. A-7628C ND)

NOTES:
1. Typical values are at Vcc = 5.0V, Ta = 25°C.
2. Per package.
3. Diode leakage current measured at Vg = Vof(min).
4. Diode forward voltage drop measured at I¢ = 300 mA.
5. Capacitance values specified include probe and test fixture capacitance.
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SERIES UDS-5700H
QUAD 2-INPUT PERIPHERAL and POWER DRIVERS

Type UDS-5706H Quad AND Driver
ELECTRICAL CHARACTERISTICS over operating temperature range (unless otherwise noted)

Test Conditions Limits
Driven | Other
Characteristic Symbol Temp. | Vec Anput - | Input { Output Min. . Typ.  Max. | Units Notes
“ 1" Qutput Reverse Current lott MIN 20V 20vV] 8oV 100 nA’

OPEN | 2.0V 20V 80V 100 uA
“0" Output Voltage Von MIN 08V Vee |7 150 mA 04 05 v

MIN 08V Vee | 300mA 0.6 0.8 \
Diode Leakage Current I NOM NOM ov ov OPEN 200 uA 3
Diode Forward Voltage Drop Vo NOM NOM Vee Vee : 1.5 1.75 v 4
“1"" Level Supply Current leen) NOM MAX 50V 50V 16 24 mA 1,2
0" Level Supply Current leclo) NOM MAX ov ov 70 B | mA 1,2

out-
INPUT 2.4V VCC=5V qpgN 'puT— 'S

|
15pF :
(Note 5) |
1

= LOAD |
CRCUIT |
Jd

OWG. W0, A-7878A

—ty —f - Vin(0)
: 1

'
[
tedl —+—q Ir——-l——vpdo
' | l

|r_'ﬁ‘ = = ==Vour(l)
ouTPUT 50% 50%
Vout(0)

OMG. No. A-7628C

NOTES:
1. Typical values are at Vee = 5.0V, Ta = 25°C.
2. Per package. .
3. Diode leakage current measured at Vg = Vot(min).
4. Diode forward voltage.drop measured at 1§ = 300 mA.
5. Capacitance-values specified include probe and test fixture capacitance.
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SERIES UDS-5700H
QUAD-2-INPUT PERIPHERAL and POWER DRIVERS -

Type UDS-5707H Quad NAND Driver
ELECTRICAL (:HARACTERISTI‘CS, over operating temperiture range (unless oth‘er_wiseV noted)

Test Conditions Limits-
. ) | Driven'} Other . . . .
Characteristic Symbol | Temp. Vec | Input Input | Output | Min. . Typ.. Max.| Units | Notes
“1" Output Reverse Current lott MIN 0.8V Vee |80V 100 pA |
; OPEN 0.8V Vee v . - 100 uh <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>