INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TOSHIBA BIPOLAR DIGITAL INTEGRATED CIRCUIT
TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

7CH DARLINGTON SINK DRIVER

The TD62001P/AP/F/AF Series are high-voltage, high-

current darlington drivers
darlington pairs.

comprised of seven NPN

All units feature integral clamp diodes for switching

inductive loads.
Applications include relay,
(LED) drivers.

FEATURES

hammer, lamp and display

® Output current (single output) 500mA MAX.

® High sustaining voltage output

35V MIN. (TD62001P/F
50V MIN. (TD62001AP/

® Output clamp diodes

® Inputs compatible with va

Series)
AF Series)

rious types of logic

® Package Type-P, AP : DIP-16pin

SILICON MONOLITHIC

TD62001P/ AP
TD62002P/ AP
TD62003P/ AP
TD62004P / AP

DIP16-P-300A

TD62001F/ AF
TD62002F / AF
TD62003F / AF
TD62004F / AF

SOP16-P-225

Weight DIP16-P-300A : 1.11g (Typ.)

® Package Type-F, AF : SOP-16pin SOP16-P-225 : 0.16g (Typ.)
TYPE INPUT BASE RESISTOR DESIGNATION
TD62001P/AP/F/AF External General Purpose
TD62002P /AP /F/AF 10.5-k() + 7V Zenner diode |14~25V PMOS
TD62003P/AP/F/AF 2.7kQ) TTL, 5V CMOS
TD62004P /AP /F/AF 10.5k{() 6~ 15V PMOS, CMOS
PIN CONNECTION (TOP VIEW)
O1 02 03 04 O5 06 07 COMMON
[16] [1s] [1a] [13] [12] [11] [ro] [o]
R I I I I
Ll L2 Ls] [af [s] Lel 171 L8]
11 12 13 14 15 16 17 GND
@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TD62001 P - 1
TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use.
No license is granted by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others. Q@ 1995 -5- 29

@ These TOSHIBA products are intended for use in general commercial applications (office equipment, communication equipment, measuring
equipment, domestic appliances, etc.). please make sure that you consult with us before you use these TOSHIBA products in equipment which
requires extraordinarily high quality and/or reliability, and in equipment which may involve life threatening or critical application, including but
not limited to such uses as atomic energy control, airplane or spaceship instrumentation, traffic signals, medical instrumentation, combustion
control, all types of safety devices, etc. TOSHIBA cannot accept and hereby disclaims liability for any damage which may occur in case the
TOSHIBA products are used in such equipment or applications without prior consultation with TOSHIBA.
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

SCHEMATICS (EACH DRIVER)

TD62001P/AP/F/AF TD62002P / AP /F / AF TD62003P /AP /F/AF
COMMON COMMON COMMON
INPUT O INPUT —+—O INPUT -+ O
O__CK | OuTPUT 0—7—1‘—"”"—{ I OUTPUT 0—$—’W"——K ! ouTPUT
\ \ 10.5k) r—K \ L 2.7k —K |
*7_2];{'2 :?‘,, T * 7.2'1:(2:2% f * 72ch§,§ f
Lo — 0 [ “—o [ —0
GND GND GND
TD62004P/AP/F/AF
COMMON
INPUT —e—O
O—o—wv——t !
I 105kQ —K } OUTPUT
O RE
* 7.2k9§§ :
i o
____________ —O
GND
(Note) The input and output parasitic diodes cannot be used as clamp diodes.
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Output Sustaining (P, F -0.5~35
V \Y
Voltage AP, AF CE (SUS) Z0.5~50
Output Current louT 500 mA/ch
Input Voltage VIN (Note 1) -0.5~30 Vv
Input Current IIN (Note 2) 25 mA
Clamp Diode P, F 35
VR \
Reverse Voltage AP, AF 50
Clamp Diode Forward Current| |If 500 mA
) 1.0
Power Dissipation |AP Pp 1.47 W
F, AF 0.54/0.69 (Note 3)
Operating P -30~75 .
Topr C
Temperature AP, F, AF -40~85
Storage Temperature Tstg -55~150 °C
(Note 1) Except TD62001P/AP/F/AF
(Note 2) Only TD62001P/AP/F/AF
(Note 3) On glass epoxy PCB (30x30x 1.6mm Cu 50%)
TD62001P -2
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TD62001P, TD62001AP, TD62001F, TD62001AF

INTEGRATED CIRCUIT TD62002P, TD62002AP, TD62002F, TD62002AF
TOSHIBA TD62003P, TD62003AP, TD62003F, TD62003AF
TECHNICAL DATA TD62004P, TD62004AP, TD62004F, TD62004AF

RECOMMENDED OPERATING CONDITIONS (Ta = -40~85°C and Ta= -30~75°C for only Type-P)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. [MAX.| UNIT
Output Sustainin P, F 0 — 35
VoItde ° AP, AF| VCE (SUS) 0] — 50| Vv

ap Duty = 10% o — [ 370
Tow = 25ms Duty =50% o] — [ 130
- T —
Output Current P louT Z_::;;:Es gzg - ;g;‘: g — 222 mA/ch
E AF Tj=120°C Duty =10% 0 — 233
' Duty =50% 0| — 70
Except
Input Voltage TD62001P/ | V|N 0| — 24| v
AP/F/AF
Input Voltage 7D62002 I =400mA 1451 — 24
(Output On) TD62003 | V|N (ON) h‘;‘EJL 500 28 | — 24| Vv
TD62004 6.2 — 24
TD62001 0 — 0.6
Input Voltage TD62002 ol — 7.4
(othut Offg; TD62003 | VIN(OFF) o — [ o07] Y
TD62004 0 — 1.0
Input Current '?8212001 IIN 0| — 10 mA
Clamp Diode Reverse (P, F Vv — — 35 v
Voltage AP, AF R — = 50
Clamp Diode Forward Current I — — 350 | mA
P ] — | =] o6
Power Dissipation AP PD Ta=85%C — | — [o076| w
AF, F (Note) Ta=85°C — — 0.36
(Note) On glass epoxy PCB (30x30x 1.6mm Cu 50%)
TD62001P -3
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TD62001P, TD62001AP, TD62001F, TD62001AF

INTEGRATED CIRCUIT TD62002P, TD62002AP, TD62002F, TD62002AF
TOSHIBA TD62003P, TD62003AP, TD62003F, TD62003AF
TECHNICAL DATA TD62004P, TD62004AP, TD62004F, TD62004AF

ELECTRICAL CHARACTERISTICS (Ta =25°C unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Vg =50V, Ta=25C — | — 50
AP, AF -
Vcg =50V, Ta=85°C — — 100
Output Leakage F | 1 Vcg =35V, Ta=25°C — — 50 A
Current CEX VCE =35V, Ta=85C — [ — [ 100]| #“
R VCE =35V, Ta=25°C — | = 50
Vcg =35V, Ta=75°C — — 100
) ) loyT=350mA, I|N=500pA | — 1.3 1.6
\(;zllltc:ct:r—Emltter Saturation VCE (sat) | 2 [louT=200mA, jN=350,A | — 11 31 v
g loUT = 100mA, |N=2502A | — | 09 | 1.1
DC Current Transfer Ratio hgg 2 |Vceg=2V, lopyT=350mA 1000 | — —
TD62002 ViN=20V, | =350mA — 1.1 1.7
Input Current IN ouT
(Output On) TD62003 |lN(ON) | 3 |[VIN=2.4V, loyT=350mA | — [ 04 [ 07| mA
TD62004 VIN=9.5V, loyT=350mA | — [ 08 | 1.2
Input Current P loyT =5004A, Ta=75°C 50| 65 —
(Output Off) AP, F, AF| IN(OFF) | 4 R o 25004, Taz=85°C 50| &5 | — | “A
loyT=350mA| — — 13.7
TD62002
6200 loyT=200mA| — — 11.4
Input Voltage Vcg=2V loyT=350mA| — — 2.6
(Output On) TD62003 |VIN(ON) | 5 |hro=800 [igyr=200mA| — | — | 20] "
loyT=350mA| — — 4.7
TD62004 IOUT =200mA — —_ 4.4
AP, AF VR =50V, Ta=25C — | = 50
! VR =50V, Ta=85°C — — 100
Clamp Diode VR =35V, Ta=25°C — — 50
F IR 6 5 HA
Reverse Current VR =35V, Ta=85°C — — 100
R VR =35V, Ta=25°C — | = 50
VR =35V, Ta=75°C — — 100
Clamp Diode Forward Voltage VE 7 |lgp=350mA — — 20| V
Input Capacitance CIN — — 15 — pF
P F \C/Loy;r;piSV, RL=87.50 _ 0.1 _
Turn-On Delay toN 8 VoUT =50V, R = 1250
AP, AF — 0.1 _
CL=15pF .
VouT =35V, RL=87.5Q #
P, F CL = 15pF — | 02| —
Turn-Off Delay o AP tOFF 8 VOUT=50V, RL=1250) ~ - ~
' CL=15pF

TD62001P -4
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INTEGRATED CIRCUIT

TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

TOSHIBA TECHNICAL DATA
TEST CIRCUIT
1. Icex 2. VCE (sat). hFE

OPEN

l'CE
IIN

OPEN

louT
!

OPEN— + Ve —
P I

4. N (OFF) 5. VIN (ON)

OPEN

IIN (OFF) 1 lout

—

¥

VCE: VCE (sat)

OPEN

_lour

hrg N

1 lout

!

VIN (ON)

OPEN

3. IIN (ON)
OPEN
IIN (ON)
T - OPEN
VIN
6. IR

OPEN

TD62001P -5
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

8. tON. tOFF

INPUT

PULSE
GENERATOR

INPUT

OPEN Vout

RL

t

Id——

J. OUTPUT
CL=15pF
(Note 3)

90%
50%
10%

90% —‘S
50% X
10%

50us

ton
OUTPUT lso%

(Note 1) Pulse width 50.s, duty cycle 10%

VIH

N——— 0

toFF
VOH
50%

Output impedance 50(), t =5ns, tf= 10ns

(Note 2) See below

INPUT CONDITION

VoL

TYPE NUMBER R1 VIH
TD62001P/AP/F/AF 2.7k} 3V
TD62002P /AP /F/AF 0 13V
TD62003P /AP /F/AF 0 3V
TD62004P / AP/ F/ AF 0 8V

(Note 3) C| includes probe and jig capacitance.

TD62001P -6
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

OUTPUT CURRENT oyt (mA) OUTPUT CURRENT oyt (mA)

OUTPUT CURRENT oyt (mA)

500

400

300

200

100

500

400

300

200

100

louT - DUTY CYCLE

\\& \ I n=1
N
\\\\\\\\\\ ~~2
NN
TD6200XP \\\\\\\~\\ 4
Free A =
n-ch 71615
ACTIVE
20 40 60 80 100

DUTY CYCLE (%)

louT - DUTY CYCLE

\\\ \ \\ N
WNNAN n-
\SNER N
\k\\‘ \\‘
N
ToG200K5 /AF\QES\\: 3
a= 4
on PCB - —
n-ch I |
ACTIVE 78T
0 20 40 60 80 100

500

400

300

200

100

DUTY CYCLE (%)

loyT - DUTY CYCLE

< AN n=1—
i\\\\
2
\\\‘\ \\\
N
\\§> —ts
N sl
| T
TD6200XAP TR°
Ta=25°C T
FREE AIR 746
n-ch
ACTIVE
0 20 40 60 ) 100

DUTY CYCLE (%)

500

400

300

200

100

OUTPUT CURRENT Ipyt (mA)

500

400

300

200

OQUTPUT CURRENT Ipoyt (mA)

100

500

400

300

200

OUTPUT CURRENT Igyt (mA)

100

louT - DUTY CYCLE

NN S
N ™
\ \\\ n=1—|
N\ NN
\\ \\ \\ 2
T~
TD6200XP N N~ —
Ta=75°C ~ —
F;EE AR DR
n-ch l__l r
ACTIVE T 5
20 40 60 80 100

DUTY CYCLE (%)

louT - DUTY CYCLE

TD6200XF / AF
Ta=85°C
On PCB
\\ \\ n-ch
N
\ \\ \ \\\ ACTIVE
NS L]
\\ ~N ~~{n=1
N‘Q\‘ \\\ 2
4\\\\\\\ 3
| %§\\\4
74 L
6 |5
20 40 60 80 100

DUTY CYCLE (%)

loyT - DUTY CYCLE

\ \\ n=1
NN
\\\\\\ .

\‘\ \\\\\\ 2
TD6200XAP %§b:\\ 3
Ta=85°C T~ 1
FREE AIR Tﬁ: i =
n-ch 716 5

ACTIVE
20 40 60 80 100

DUTY CYCLE (%)
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

IIN = VIN
160
TD62001
_ Ta=25°C
1 »
3 120 / Ic=350mA
- /
-
Z 80 /
o
o0
>
o
=
>
] 40
0
0 0.4 08 1.2 1.6 2.0
INPUT VOLTAGE V|y (V)
IIN - VIN
3
TD62002
z Ta=25°C
E
z ? A
P ya
z Z
o
= loyT =100mA, 200mA /300
o 1 A
e
5 /
.
=4 /
0 /
0 10 20 30 40
INPUT VOLTAGE V|y (V)
IIN - VIN
12
TD62003
I =1 A
z Ta=25°C our =100m 200
\E’ — 300
z 8
£ y.
w
2 Ve
2 /
4
5 /
o
: /
0 /

10 20 30 40
INPUT VOLTAGE V| (V)

INPUT CURRENT Iy (mA) INPUT CURRENT Ijy  (mA)

INPUT CURRENT iy (mA)

IIN - VIN
TD62001
Ta=25°C
|
200
loyT=100mA
[<+— 350
0 1 2 3

0
1

INPUT VOLTAGE V| (V)

IIN - VIN

TD62002

4’//,
//
2

20 24

INPUT VOLTAGE V| (V)

IIN - VIN

TD62003

v -
/ Pl
Typ. /’
-
//

LANAN
\

4 5

INPUT VOLTAGE V|y (V)

TD62001P -8
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

OUTPUT CURRENT Ipyt (mA) INPUT CURRENT Ijy (mA)

OUTPUT CURRENT loyt (mA)

IN - VIN
3
TD62004
Ta=25°C ggg
2 T
loyT=100mA
"4
0
0 10 20 30 40
INPUT VOLTAGE Vin (V)
lout - liN
400 // //
[——Recommended
Maximum Rating
300 I’
Ta=75°C I25 l 30
200 I l
S
VCg=2V
0
0 100 200 300 400 500 600
INPUT CURRENT I|y (#A)
louT - VCE (sat)
600
IIN =500LA
/
400 / /
///
/
Ta=85°C//
200 /
—25
/ —-30
N
0 %
0 0.4 0.8 1.2 1.6
COLLECTOR-EMITTER SATURATION VOLTAGE

VCE (sat) (V)

IN - VIN
TD62004
I 2
E
z
= /
g Max. /
% 1 ///
—
(=) / -
= Typ. -
) -t — /
o /,
;:;/ Min
0
0 7 9 1
INPUT VOLTAGE V| (V)
louT - VCE (sat)
600
< 7
£ / /
v /| [
5 400 +
o /
= / y
Z 25°C Max.
[ /
3 / /
/
5 200 7 74
% // /
o}
7/
a4
7
0 Vd
0 0.5 1.0 1.5 20

COLLECTOR-EMITTER SATURATION VOLTAGE
VCE (sat) (V)

IF = VF

400

Ta=25°C

300 /
200 /

CLAMP DIODE FORWARD CURRENT I (mA)

100 //
0
0 04 0.8 1.2 1.6 2.0

CLAMP DIODE FORWARD VOLTAGE VE (V)

TD62001P -9
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

POWER DISSIPATION Pp (W)

2.0

08

0.4

PD - Ta
TD62001P
TD62002P
TD62003P
TD62004P

~|

~
<
'~
~
~
25 50 75 100 125

AMBIENT TEMPERATURE Ta

0

150

PD - Ta
2.00
TD62001AP/F
TD62002AP/F
1.75
TD62003AP/F
10} TD62004AP/F
1.50 ® Type-AP Free Air
g \\ @ Type-F On Glass Epoxy PCB
o 1.25 \ 30%x30x1.6mm Cu 50%
- ® Type-F Free Air
o
I 100
o
(%23
o
° N
o
£ o2 A
2 \
2 \
N »
050 — A
~ N - \\
— N N
— N \
0.25 - ~
~ o N \
~ SN
<0 \\\\
0 Al
0 25 50 75 100 125 150

AMBIENT TEMPERATURE Ta (°C)
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

OUTLINE DRAWING

DIP16-P-300A Unit : mm
16
3 Cy 3 1 C1 11 .
N
b
<t
©
[1_i LT T T J 17101 7 IEI
. 19.75MAX .
’ 19.25+0.2 N
C.9_5iO.1
— O Qx
o o
i @ ~
P ¥ o
= 3
[
0.735TYP 1.41+0.1 R 0.51+0.1 025

Weight : 1.11g (Typ.)

TD62001P - 11
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TD62001P, TD62001AP, TD62001F, TD62001AF
TD62002P, TD62002AP, TD62002F, TD62002AF
TD62003P, TD62003AP, TD62003F, TD62003AF
TD62004P, TD62004AP, TD62004F, TD62004AF

OUTLINE DRAWING

SOP16-P-225 Unit : mm
16 9 i
HEBHHEHHHA
Nl @ =
g 5
O 5 8
FHpHgHEEEH v
1 8
0.555TYP 0.4+0.1
1.27
" 10.5MAX .
e 10.0%0.2 .
I N x 8
o < ko =]
H
E 3 51 5
ey T 'o_
- y
£70.1] 37 ]
S R |:0.52510.2
Weight : 0.16g (Typ.)
TD62001P — 12*
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