TOSHIBA

TB62701AN

TOSHIBA Bi-CMOS INTEGRATED CIRCUIT SILICON MONOLITHIC

The TB62701AN is specifically designed for LED and LED-

TB62701AN

16BIT SHIFT REGISTER, LATCH & CONSTANT CURRENT DRIVERS

DISPLAY constant current drivers.

This constant current output circuit is able to set up

external resister (IpyT =5 to 50mA).

This IC is monolithic integrated circuit designed to be

used together with B

The devices consist of 16bit Shift Register, Latch, AND-

GATE and Constant C

FEATURES
® OUTPUT CURRENT :

i-CMOS process.

urrent Driver.

Set-up at 50mA maximum with an

external resister.

SDIP24-P-300-1.78

Weight : 1.2g (Typ.)

® A LITTLE CHANGE OF OUTPUT CURRENT (Ta =25°C, Vpp =5.0V)
_ A LITTLE CHANGE
OUT-GND VOLTAGE OF CHANNEL louT [MA]
=
=04v *7% 5~50mA
=0.7V
® 5V CMOS Compatible Input
® PACKAGE SDIP-24 (SDIP24-P-300)
& MAXIMUM CLOCK FREQUENCY fmAx =2.5MHz (cascade operation, Ta =25°C)

PIN CONNECTION (TOP VIEW)

GND []
SERIAL-IN []
CLOCK []
TATCH ]
ouTo [
OUTT []
ouT2 []
ouT3 [
OUT4 []

W 0 N Y R W N =

ouTs []
0oUT6 []
ouT7 []

N = O

24 :l VDD
23 [] R-EXT
2 [ SERIAL-OUT

[] ENABLE

20 [] OUTTS
19 []1 OUT14
18 [J OUT13
17 [] OUT12
16 [] OUTT1
15 [ OUT10
14 []1 OUTS
13 [] OUT8

961001EBA2

TOSHIBA Semiconductor Reliabili

ity Handbook.

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
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TOSHIBA

TB62701AN

BLOCK DIAGRAM

OL||T0 0U|T1 OU|T15
K * X ¥ CONSTANT CURRENT DRIVER
R-EXT — I-REG. 4 Elb _______ S
ENABLE —d > I e
Q Q Q
ST D ST D ST D
TATCH —4> : I 7
SERIAL-IN —l> D Q D Ql——----- —1b q {>_
SERIAL-OUT
> CK 1—> CK > CK
cLOCK —l> _____ _|
TIMING DIAGRAM
1 2 3 4 13 14 15 16
1 1 1 1 1 1 1
SERIAL-IN
T, N T A
1 1 1 1) 1 1 1 1 1
LATCH A R P A N S |_| L
| | | ) M | | | [ | |
ENABLE H H H HEL S H H H T
ol
S R N S (N AU NN SN N SR SN N N4
1 1 1 1) 1 1 1 1 ON
oum A S R U C A S R N I i l
e
ouT2 i i i [ i i i i i i ON
: S . S S S S ——— OFF
1 1 1 1 1 1 1 1 1 1 1 1 !
I 1 1 1 1 1 1 1 1 1 1 1 !
A
OUT14 1 1 1 1 1 1 1 1 1 1 1 ON
! ! ! (1 ! ! ! ! ! ! OFF
oo — ON
OuT15 l l I (e l l l l_l l OFF
H H H H/ H H H |
SERIAL-OUT W\ 4| l I—‘
)

961001EBA2’

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by 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.

@ The information contained herein is subject to change without notice.
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TOSHIBA

TB62701AN

TERMINAL DESCRIPTION
PIN No. PIN NAME FUNCTION
1 GND GND terminal for control logic driver
2 SERIAL-IN Serial data input terminal for shift register
3 CLOCK Clock input terminal for data shift to up-edge
4 LATCH “H" Level : data through, “L” Level : data hold
24 VDD Supply voltage terminal
5~12 .
13~20 OUTn Output terminals
21 ENABLE "H” Level output off, “L" Level : latch data="H" Level then output on,
latch data="L" Level then output off
22 SERIAL-OUT |Serial data output terminal for shift register
23 R-EXT The register which connects between R-EXT and GND sets the constant
output current.

TRUTH TABLE

INPUT OUTPUT OUTn (t=n)
CLOCK LATCH ENABLE | SERIAL-IN OuUTo0 --- OUT7 --- OUT15 SERIAL-OUT
_f H L Dn Dn Dn-7 Dn-15 Dn-15
f L L Dn No change Dn-15
r 3 H Dn OFF OFF OFF Dn-15
l X X Dn No change No change
(Note) Dp~Dp-15="H" then OUTn is ON, “L” then OUTn is OFF.
EQUIVALENT CIRCUIT OF INPUTS AND OUTPUTS
1. ENABLE terminal 2. LATCH terminal
vpp O Vpp O
S i e r
ENABLE O LATCH O
L L
2 z 2
GND O GND O
3. CLOCK, SERIAL-IN terminal 4. SERIAL-OUT terminal
Vpp © Vpp &
cLock, o—ﬁ DATA{ ——O SERIAL-OUT
SERIAL-IN

GND O

K

GND O
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TOSHIBA TB62701AN
MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VDD 0~7.0 Y
Output Voltage VcE -0.5~30 \"

Output Current louT 50 mA

Input Voltage VIN -0.4~Vpp +0.4 \Y

GND Terminal Current IGND 800 mA

Clock Frequency fck 2.5 MHz

Power Dissipation PD 1.78 w

Operating Temperature Topr -40~85 °C

Storage Temperature Tstg -55~150 °C

(Note) Ambient temperature delated above 25°C in the proportion of 14.2mwW/°C.

RECOMMENDED OPERATING CONDITION (Ta = —40~85°C unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. [ MAX. [ UNIT
Supply Voltage VDD — 4.5 5.0 5.5 \
Output Voltage VouT — — — 300 —

OUTn louT DC 1 circuit — — 45
Output Current S-OUT IoH — — — -1.0| mA
loL — — — 1.0
Input Voltage VIN — 0 — VDD \
Data Set Up Time tsetup (D) — 100 — — ns
Data Hold Time thold (D) — 20 — — ns
Latch Set Up Time tsetup (L) — 300 — — ns
Latch Hold Time thold (L) — 100 — — ns
t — 100
Clock Pulse Width W ﬂ( — — ns
tw CLK — 100
t — 300
Latch Pulse Width w LAT — — ns
tw TAT — 300
Clock Frequency fck Cascade operation — — 2.0 | MHz
Power Dissipation Pp Ta=85°C — — 072 W
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TOSHIBA TB62701AN

ELECTRICAL CHARACTERISTICS (Vpp =5.0V, Ta=25°C unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. TYP. | MAX. | UNIT
CUIT
Input “H" level VIH — — 70%Vpp| — Vpp y
Voltage “L" level VIL — — GND — B0%VDD
Output Leakage
Current loH — |VoH =30V — — 10 HA
\Y — |lop = +1.0mA — — 0.4
Output S-OUT oL oL=+1.Um Vv
Voltage VOH — [loH=-1.0mA 4.6 — —
loL1 — |[VeE=0.7V [RgxT = 5600 352 | 415 | 477
Output Current 1 loL2 — [VcE=04V |(include AlgL7) | 331 | 390 | 449 | ™
RexT =560 + + 0
Delta loyT | 4loL1 ~ |ioyuT = 40mA, VcE=0.4V — 30 | 7.0 %
Supply Voltage 0
VvV —_ = — — )
Regulation % / VDD RexT =560 18 % IV
Reference Voltage Vyef — |RExT=560Q), Ta= -40~85°C — 1.26 — \Y
Pull Up/Down Resister [ RiN — — 100 200 400 k()
" OFE" IDD (off) 1 | — |REXT=OPEN, OUTn = Off — 0.4 0.6
Supply IDD (off) 2 | — |RExT =560}, OUTn = Off — 6.5 10.0 mA
Current “ON"  |Ipp(on) | — |RExT=5609, OUTn=Off — | 135 200

1998-05-15 5/11




TOSHIBA TB62701AN
SWITCHING CHARACTERISTICS (Ta =25°C unless otherwise noted)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. [ TYP. | MAX. | UNIT
] CK-S-OUT — 95 500
Propagation o "BuTh — | 130 | 500
?,ELI,‘? ytoT 'THE,,) TATCH-OUTn | 'PtH — [ 130500 | ™
EN-OUTn — 130 500
] CK-S-OUT — 95 | 720
Propagation  I'c\ 50T — | 130 | 500
Delay Time 1 T35eRoUTn | tPH — [ 130 500 | ™
("H" 10 ") x50 Vpp = 5.0V — [ 130 | 500
Maximum Clock Frequency | fpax (*1) Vcg=1.0V 2.0 — 2.5 | MHz
Minimum Pulse CK tW_CJ_(_ V|H=VDD — 45 80 ns
Width LATCH | ty, LAT V|L=GND — 10 | 50
Data Set Up Time tsetup (D) fck =2MHz — 17 50
Data Hold Time thold (D) REXT = 5600} — -7 10 ns
_ LH louT =30mA — 70 | 200
Latch Set Up Time m tTATsetup — 70 | 200 ns
_ LH _ — | -70 50
Latch Hold Time m tLAThold — 70 20 ns
Maximum Clock Rise Time tr — — 10
Maximum Clock Fall Time tf — — 10 s
Maximum Output Rise Time tor — 35 80 ns
Maximum Output Fall Time tof — 40 80

*1: Cascade operation
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TOSHIBA

TB62701AN

DC CHARACTERISTIC TEST CIRCUIT

IIN

L

Vpp
ouTo
ENABLE TBG2701AN
LATCH OUT15
SERIAL IN SERIAL OUT
R-EXT GND

I

AC CHARACTERISTIC TEST CIRCUIT

-4 ]
5

VIH

SW-MATRIX

-]

& Ao

ViL

VbD
CLOCK OUTo
LATCH :
ENABLE TB62701AN
OUT15
SERIAL IN SERIAL OUT
R-EXT GND

loH
-
loL
OD—o
O—o
O
L'l_
_/

P

\' LI
7
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TOSHIBA TB62701AN

TIMING WAVE FORM

1. CLOCK-SERIAL OUT, OUTn

cuoce /0/_\_
tsetup thold
H
DATA 50% 50% ’
L
t01‘__
H
on 90%
SERIAL OUT 50%
OUuTn L o 10%
ff
° tpHL
— —
2. CLOCK-LATCH
H
cLock /. 50%

W — t setup
TATeH 50%
L
on
off
LATCH DATA="“H"
3. ENABLE
H
ENABLE 50% 50%
L
on
OUTn 50% 50%
off
ToLH ToHL
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TOSHIBA TB62701AN

Ta - louT louT - Duty Cycle
90 90
80 80
70 70
_ Vo=0.4(V) - Vo =0.7 (V) Vo =04(V)
5 60 i 5 60 i i
< ¥ 3
£ 50 L s ! !
2N,
5 40 Vo =0.7 (V) N £ 40
o o
30 30
Vpp =5V
20| vpp=5V 20 Tj=120°C(Max.)
10| Ti=120°C(Max) 10| 16bit Active
16bit Active Ta=25°C
0 0
0 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90 100
Ta (°C) Duty Cycle (%)
louT - Duty Cycle louT - Duty Cycle
90 90
80 80
70 70
= Vo=0.7(V) T-Vo=0.4(V) - Vo =0.4(V)
I I [ad I
5 60 i | 5 60 |
T 50 i ! L 50 L N
5 40 £ 40 Vo=0.7(V)
o o)
30 - 30
Vpbp=5V Vpp =5V
20| 7j=120°C (Max.) 20| j=120°C(Max)
10 16bit Active 10| 16bit Active
Ta=60°C Ta=85°C
0 0
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Duty Cycle (%) Duty Cycle (%)
REXT - louT
100
Ta=25°
90 a=25°C
Vpp=>5V
80 VeE=07V
70
< 60
E
5 50 y
S 10 N
N
30 C
AN
20
\‘\
10 T~
0
0.1 03 05 1 3 5 10
Rext (k)
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TOSHIBA TB62701AN

APPLICATION CIRCUIT

Vee=3~4V
Vpp =5V
\
SCAN
cLocK
7Y
1@ B ouTo
»(JtATci TB62701AN ouT?
N
»(CJENABLE ouT1s
R-EXT GND s-0UT
CPU ?
cLock S-IN
ouTo
L(JtacH  TB62701AN ouT?

L—(JENnBLE ouT15

R-EXT GND S-OUT

PT

PRECAUTIONS for USING

Utmost care is necessary in the design of the output line, Vcc (Vpp) and GND line since IC may be
destroyed due to short-circuit between outputs, air contamination fault, or fault by improper
grounding.
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TOSHIBA TB62701AN

OUTLINE DRAWING
SDIP24-P-300-1.78 Unit : mm

24 13
e e O e I e e I e s O s O e O s o M

S

T I LI LI J I I I LT 0T ]
1 12

6.410.2

22.5MAX

22.010.2

14.240.3

3.04£0.3

I
0.51MIN | | 3.540.2

N .-1 .010.1 J !‘ 0.4610.1 m

1.2217YP
— ¥

1.778

Weight : 1.2g (Typ.)
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