TOSHIBA Bi-CMOS
Constant Current Interface Driver

TB62715F/FN

8 Bit Constant Current LED Source Driver with
Shift Register and Latch Functions

TB62715F/FN

Product Description:

The TB62715F/FN are specifically designed for LED
display applications. The Bi-CMOS device has 8 Bi-
polar constant current output source channels and
includes CMOS shift register and latch functions.

The LED drive current is programmed by the installa-
tion of a single resistor per device. Current is pro-
grammable from 2-150mA and is held constant
across all 8 source outputs effectively compensating
for the inherent circuit and component variables which
affect the brightness of the LEDs.

Weight: 0.14g (typ)

Features: Constant Output Current Matching:
* Current Source Device

* 8 Constant Current Output Channels

* Current Programmable from 2-150mA

High/Low | OUT-GND | Current Current Output
Terminal Voltage | Skew (BIT) | Skew (LOT) Current

F type - 70mA max L 204[V] 2~70[mA]
FN type - 15_0mA max "H 210N | Lgo) | 150 | 50150mAl
* 5V CMOS Compatible Inputs B67215F | _ >0
» 15Mhz max Clock Frequency Only =041V] (mAl
Block Diagram:
TENTATIVE
BLOCK DIAGRAM outo oun ourr
HIGH/TCE:J
{1B62715FN Only)
JENABLE O—é
/LATCH G
O SERIAL-OUT2
{TB62715FN Only)
SERIALIN O—> O SERIAL-OUT!
CLOCK O
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TOSHIBA Bi-CMOS
Constant Current Interface Driver

TB62715F/FN

Timing Diagram:

cock LML) v
SERIAL-IN I M ML M v
JLATCH M Zx
JENABLE ] o~
outo .
outl ] n
outs g&
our? ] on
SERIAL-OUTI (4 gg
SERIAL-OUT2 [ gx ,

note ) Lalches are level sensitive,not rising edge sensitive and not syncronus CLOCK.
Input of LATCH-terminal to H level, data passes latches,and input to L level,data hold latches.
Input of ENABLE-terminal to H level.all output {OUT0~7) do off.

Terminal Description & Pin Out:

PIN No.
PIN NAME FUNCTION
SSOP20 SSOP16
LOGIC-GND O []vDD
5 — HIGH/LOW | Use Current Select. SERIAL-IN (] ) REXT
6,15 — POWER-GND | GND terminal for control output cLock [} [ serIAL-OUTI
JLATCH [ [ SERILA-OUT2
1 1 LOGIC-GND | GND terminal for control logic POWER-GND |: :l JENABLE
2 2 SERIAL-IN Input terminal of a serial-data for shift-register 831? E % g(‘j_\r';ER_GND
3 3 CLOCK Input terminal of a clock for data shift to up-edge. OuT2 |: :] OuTé
Input terminal of a data strobe. Latches passes data with "H" level input ours ,: :l ours
4 4 ILATCH | o L ATCH-terminal, and hold data with "L" level input. POWER-GND [_] |} ours
7~10, 5 . )
11~14 5~12 ouTo~7 Output terminals.
Input terminal of output enable. All outputs (OUT0~7) do off with "H" level
16 13 /ENABLE input of ENABLE-terminal, and do on with "L" level input. GND E O % vbD
SERIAL-IN R-EXT
18 14 SERIAL-OUT1 .
Output terminal of a serial-data for next SERIAL-IN terminal. CLOCK E :] SERIAL-OUT
17 — SERIAL-OUT2 MLATCH [] [ ] /ENABLE
- - - outo [} [ ]our7
19 15 R-EXT Input terminal of connects with a resister for to set up all output current. OUTI L__ : ouTs
out2 [] [ ] outs
20 16 VDD 5V Supply voltage terminal QUT3 ,: : OuUT4
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TOSHIBA Bi-CMOS
Constant Current Interface Driver

TB62715F/FN

Truth Table:

cLOCK ILATCH IENABLE SERIAL-IN ouTo ouT3  OUT7 SERIAL-OUT
uP H L Dn Dn Dn-5 Dn-7 Dn-7
uP L L Dn+1 No Change (data hold) Dn-6
uP H L Dn+2 Dn+2 Dn-3 Dn-5 Dn-5
DOWN X L Dn+3 Dn+2 Dn-3 Dn-5 Dn-5
DOWN X H Dn+3 off Dn-5
Equivalent Circuit of Inputs and Outputs:
1. /ENABLE Terminal 2. /LATCH Terminal
vDpO— RIUP) VDDO—
A s X g
/ENABLE O——+—"W\; — /LATCH O—— —
a = x =
GNDO— GNDO
R{DOWN)
3. CLOCK,SERIAL-IN Terminal 4. SERIAL-OUT Terminal
VoD O— VDOO————
L . EE x
CLOCK. 8th DATA
SERIAL - IN Vv { — ‘{ " VYWA———1—OSERIAL - OUT
x = = X
GNDO— GNOO-
Maximum Ratings:
CHARACTERISTICS SYMBOL RATING UNIT
Supply Voltage VDD 0~+7.0 \
Input Voltage VIN -0.4 ~ VDD +0.4 Vv
+150 (High/Low="H") mA/ch
Output Current lout +70 (High/Low="L")
+70 (TB62715F Only)
Output Voltage VCEO -0.5~+17.0 Vv
Clock Frequency FCK 15.0 MHz
Pd1 0.71 (FREE AIR) / 0.96 (On PCB)
Power Dissipation W
Pd2 0.37 (FREE AIR) / 0.78 (On PCB)
Rth(j-a)1 175 (FREE AIR) / 130 (On PCB)
Thermal Resistance °C/wW
Rth(j-a)2 330 (FREE AIR) / 160 (On PCB)
Operating Temperature Topr -40 ~ +85 °C
Storage Temperature Tstg -55 ~+150 °C

NOTE:

F type: Ambient temperature delated above 25°C in the proportion of 7.69mW/°C (On PCB)
FN type: Ambient temperature delated above 25°C in the proportion of 6.25mW/°C (On PCB)
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TOSHIBA Bi-CMOS
Constant Current Interface Driver

TB62715F/FN

Recommended Operating Condition:

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. UNIT
Supply Voltage VDD 4.5 5.0 5.5 \Y
Outout Voltage VOUT — — 15 \Y

10UT1 DC 1 Circuit 50 — 130

mA/ch
10UT2 DC 1 Circuit 2 — 60
Output Current
IOH SERIAL-OUT1,2 — — -1.0
mA
[e]N SERIAL-OUT1,2 — — 1.0
VIH 0.7vDD — | vDD+0.3
Input Voltage \Y

VIL -0.3 — 0.3vDD

LATCH Pulse Width tw LAT 100 — —

CLOCK Pulse Width tw CLK 50 — —

ENABLE Pulse Width tw EN VDD=4.5 ~ 5.5V 1000 — —

Set-up Time for DATA tsetup(D) — — 25
ns
Hold Time for Data thold(D) — — 20
Set-up Time for LATCH tsetup(L) — — 50
Hold Time for LATCH thold(L) — — 40
Clock Frequency fCLK Cascade Operation 10.0 — —
Pd1 FN type: Ta=85°C — — 0.50
Power Dissipation w
Pd2 F type: Ta=85°C — — 0.40
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TOSHIBA Bi-CMOS
Constant Current Interface Driver

TB62715F/FN

Electrical Characteristics:

TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. TYP. MAX. UNIT
CcuIT
"H" level VIH — — 0.7vDD — VDD
Input
Voltage v
"L" level VIL — — GND — 0.3vDD
Output Leakage Current | LEAK — VOH=15.0V — — 10 HA
Output SERIAL-OUT | VO- — | 10L=+1.0mA - - 0.4 v
Voltage 12 VOH IOH=-1.0mA 46 — — v
Output Current Skew 10L1 — VCE=0.4V F-Type and 31.8 37.5 43.1 mA
Current 1 dloLA _ REXT=470Q | High/Low="L _ +15 +6.0 %
10L2 — _ 103.7 122.0| 1403 mA
gs:f;zt P Current Skew RVEC;(E'_:112(\)/ Q High/Low="H"
dioL2 — — +1.5 +6.0 %
Supply Voltage Regulation % | VDD — REXT=160Q Ta=40~+85°C — +1.5 +5.0 % IV
Pull Up Resistor RIN(up) — — 150 300 600 kQ
Pull Down Resistor RIN(down) — — 100 200 400 kQ
1DD (off)1 — | REXT=OPEN | OUT1~8=off — 1.0 2.0
VDD IDD (off)2 — | REXT=500Q OUT1~8=off — 5.8 8.0
Supply IDD (of)3 | — |REXT=160Q, | OUT1~8=off — 161 | 214 | mA
Current
1DD (on)1 — | REXT=500Q, OUT1~8=off — 12.7 20.0
VvCC
IDD (on)2 — | REXT=160Q, OUT1~8=0n — 325 49.1
(VLED=17V, VDD=5V, Ta=25°C unless otherwise noted.)
markteCh 120 Broadway * Menands, New York 12204
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TOSHIBA Bi-CMOS

Constant Current Interface Driver

TB62715F/FN

Switching Characteristics:

CHARACTERISTIC SYMBOL IEST) CONDITION MIN. TYP. MAX. UNIT
CIRCUIT
CLK-OUTn — 800 1200 ns
Propagation LATCH-OUTn — 800 1200 ns
Delay Time tpLH —
("L" to "H") ENABLE-OUTn — 800 1200 ns
CLK-SOUT — 35 40 ns
INn-OUTn — 500 750 ns
Propagation LATCH-OUTn VDD =5.0v — | s00 | 750 ns
Delay Time tpHL — VCE = 1.0V
("H" to "L") ENABLE-OUTh VIH = VDD — 500 750 ns
VIL = GND
CLK-soUT REXT = 160Q — 35 40 ns
10UT=125mA
CLK tw CLK,CLK — VL=3.0V — 20 30 ns
Pulse Width RL = 32Q
LATCH tw LAT,LAT — CL = 10.5pF — 10 20 ns
tor : 10% to 90%
Set-up Time for L-H tsetup - . Iif-lf : 2(());& tm:A())O/ — 10 20 ns
LATCH/SIN LAT/SIN pLH: 0 o °
HL — tpHL : 50% to 90% | — 10 20 ns
Hold Time for LH thold - — 0 5 ns
LATCH/SIN L LAT/SIN — — 0 15 s
Maximum CLOCK Rise Time tr — — — 10 Us
Maximum CLOCK Fall Time tf — — — 10 Us
Output Rise Time tor — 300 600 1000 ns
Output Fall Time tof — 300 600 1000 ns

(Ta=25°C unless otherwise noted)

DC Characteristic Test Circuit:

HLIIH

e

: clock

C CATCH
SERIALIN
O“-Q R-EXT

L-GND
VILVIH .
Iref [

10D l

o F

VDo

ENABLE

P-GND

Quto

our7

SERIAL-OUT1,2

oL

AC Characteristic Test Circuit:

o F

RL
VoD
VIHVIL IENABLE outo O—{;A/\—
.
x cLock 1
& ' a
< '
3 CATCH
z out?
[SERIALIN

L-GND
REXT p.GNp SERIALOUT C)it
;LCL w T

it
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TOSHIBA Bi-CMOS
Constant Current Interface Driver

TB62715F/FN

Timing Wave Form:

1.CLOCK-SERIAL OUT,OUTn

CLOCK
SERIAL IN 0% s0%
thoid \
t setup for 1
90%

SERIAL OUT, 0%

OUTn (current) ’

10%
FiotH

2.CLOCK-/LATCH

CLOCK /50%

SERIALIN X ><
“L"level = DATA HOLD
/LATCH . 50%

t setup

/3.ENABLE-OUTn

/ENABLE 50% 14 0%
7 tpHL
OUTn tpLH
{Current Wave Form) 0% 0%
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TOSHIBA Bi-CMOS

Constant Current Interface Driver

TB6271

Graphs:

SF/FN

10UI - LUTY Cycle (TB62715FN)

(na/yw) 1nOI
o]
o

VOD=50V] .. —

-\ Ta=25{deg] - -

TE120(C) |
B8bit Active
Viee=1.0 [V =~

20 40 60 80 100
Duty Cycle (%)

IOUT - Duty Cycle (TB62715F)

" Ta=25(deg}

(waryw) LNOIL

IOL
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Vess07 V] -

20 40 60 80 100
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4
©
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=)
o~
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20 - orer .
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@) )
c
= a=60deg)
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0

0 20 40 60 80 100
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0.4
02
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Ambient Temperature Ta (deal
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TOSHIBA Bi-CMOS
Constant Current Interface Driver

TB62715F/FN

Application Circuit:

REXT - IOUT
200
|-t HIGH/LOW=""
‘ = HIGH/LOW="H"
150 I —

(na/vw) 1nOI
3

————lout[mA] = (1 26/Rext) X 163 — Typ.-—

50 —-
0
100
R-EXT [OHMS]
vo
CAN %

o ouTo
~ _EnABLE X
= JcLock !
o Y— .
XLATCH out?

> BERIAL-IN

REXT GND _ SERIALOUT
cPu
y
Y4
s

1 M— outo
ENABLE ,
L=Olcrock !
~farch ou?

LeCheriaL-N

R-EXT_GND _ SERIAL-OUT

[1] Output Current {lout)
lout is set by the enternal resistor (R-EXT) as snown in FIG-1.

{2] Total Supply Voltage [VLED)

This device can cpperate 0.7~1.0V(VO).

When a higher voltage is input to the devide,

the excess voltage is consumed inside the device,
that leads to power dissipation.

In order to monimize power dissipation and loss,
we would like to recommend to set the total supply
voltage as shown below,

VLED (total supply voltage)
= VCE (Tr Vsat) + Vf (LED Forward voitage)
+ VO (IC suuply voltage)

When the total supply is too high considering
the power dissipation of this devide,
on additional R can decreace the supply voitage(VO).

VLED=3-4 [V]

3 [3] Pattern Layout

This device owns only one ground
pin that means signat ground pin
and power ground pin

are common.

If ground pattern layout contains
lorge inductance and impedance,
and the voltage between ground
and LATCH,CLOCK terminals
exceeds 2.5V by switching noise
in operation,

this device may miss-operate.

So we would lile you to pay
attention to pattern layout to
minimize inductance.

it
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TOSHIBA Bi-CMOS
Constant Current Interface Driver

TB62715F/FN

Outline Drawing:

SSOP20-P-225-0.65 Unit: [mm]

20 1
HARAR i
Nl @ =
g% N1
O b ol §
REEEEET _
1 10
0.325
YR 0.22£0.1 frosy
7.0MAX
6.510.2

1.240.2

0.1:34s
1.6MAX
A
045 t%b.’:
: %\\
-y
(4]
&
Y

Outline Drawing:
SSOP16-P-225-1.00 Unit: [mm)]

16 9
HAHAAARARAH

d 2 8
HHHH 3
1 8
Q0.6TYP 0.410.1
T @02@2
8.7MAX
8.2:0.2 "
3 &
fre— ?,g-r% Y
~) - o
% 0.525490.2
HE : 0.14g (imX)
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