TOSHIBA

TB62713N/F

TOSHIBA Bi-CMOS INTEGRATED CIRCUITS SILICON MONOLITHIC

TB62713N, TB62713F

7x5 DOT DISPLAY DECODER AND DRIVER
(COMMON CATHODE ROW CAPABILITY)

The TB62713N and TB62713F are multifunctional, compact,
7 x5 dot matrix LED display drivers.

Each of these ICs can directly drive and control one 7 x5
dot matrix LED display.

The display shows the common cathode rows.

Row output uses a constant current, which is set using an
external resistor.

The column output is standard PNP output.

A synchronous serial port connects the IC to the CPU.
The different modes of control provided by this device,
including Duty Control Register Set, Digit Set, Decode Set
and Standby Set, are all based on every 16-bit of serial
data.

FEATURES

® Control circuit power supply voltage
: Vpp=4.5 to 5.5V

® Digit output rating
-17V/ -350mA

® Row output rating
: 17V /50mA

® Built-in decoder
: Decoding based on ASCIl code.

® Digit control function

TB62713N

TB62713F

SDIP24-P-300-1.78

SSOP24-P-300-1.00

Weight

SDIP24-P-300-1.78 : 1.62g (Typ.)
SSOP24-P-300-1.00 : 0.32g (Typ.)

: Automatically turns on column output OUT-Cg to OUT-C4 in sequence.
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TOSHIBA TB62713N/F

® Maximum transmission frequency (for serial data transmission)
: fcLk =15MHz

® Row output (OUT-Rg to OUT-Rg)
Output current can be set to 50mA using an external resistor.

® Constant current tolerance (Ta=25°C, Vpp =5.0V)
: Variation between bits= +7%, variation between devices (including variation between bits)
=+15%, @Vcg=0.7V

® Package
: 24-pin SDIP (SDIP24-P-300-1.78)
24-pin SSOP (SSOP24-P-300-1.00)

PIN ASSIGNMENT (Top view)

vpp 1 N~ 24 [ L-GND

DATA-IN [ 2 23 [] pATA-OUT

cLock 1 3 22 [] R-EXT

Loap ] 4 21 [] TEST-OUT
OUT-Rg Il 5 20 [] ouT-C4
ouT-R1 [l 6 19 [] ouT-C3
OUTRy I 7 18 [l Vee
ouT-R3 [l 8 17 [l ouT-C»
ouT-Rz Il 9 16 [] oUT-Cq
ouT-Rs [ 10 15 [] OUT-Co
ouT-Rg [ 11 14 [] TEST-IN2

P-GND [ 12 13 [ TEST-IN1
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TOSHIBA TB62713N/F

EQUIVALENT CIRCUIT DIAGRAM/BLOCK DIAGRAM

CLOCK —p —— DATA-OUT
DATA-IN—— D 16bit Shift Register

s

16bit D-type Latch

Loap —Pp

8 (Dg~D7) 8 (Dg~D15)
CHARACTER
SELECT
128 CHARACTERS
ROM
( ) Internal OSC
SN
a a a a a
(=] — o~ o <
v 9oy Yy 4
5 5 5 5 § 7 Duty-Controller e d
o o o o o
7 7 7 7 7
7x5 to 1 Data Selecter
4
3 7 Standby Mode Controller ] 5th Counter
7 3
7bit Bipolar 5bit Bipolar
Constant-Current Source Drive —— OUT-Cp~Ca
Sink Driver

REXT  OUT-Rg~Rg
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TOSHIBA

TB62713N/F

PIN DESCRIPTION

PIN NUMBER PIN NAME FUNCTION
1 VpD 5V power pin.
2 DATA-IN (DI) Serial data input pin.
3 CLOCK (CK) Clock input pin. The shift register shifts data on the clock’s rising
edge.
Load signal input pin. The data in the Dg to D45 bits of the 16-bit
shift register.
Are read on the rising edge of the load signal and the current load
4 LOAD (LD) register is selected from among the Duty Register, the Decode &
Digit Register, or Data Registers 0 to 3. The Dg to D7 bits contain
data corresponding to the same registers just described, which are
read on the load signal’s falling edge.
Row output pins. These pins output constant sink current. Connect
11 OUT-Rg to Re these pins to the LED's cathode.
12 P-GND Ground pin for row output.
13 TEST-IN2 Product test pin. In normal use, be sure to connect to ground.
14 TEST-IN1 Product test pin. In normal use, be sure to connect to ground.
15. 16. 17 Column output pins. These pins output. the V¢ pin voltage as a
'19 '20 ! OUT-Cg to C4 [source current output. Connect these pins to the LED common
' anodes.
18 Vee Power pin for column output.
21 TEST-OUT Product test pin. In normal use, be sure to leave this pin open.
2 R-EXT Current setting pin for the OUT-Rg to OUT-Rg pins. Connect a
resistor between this pin and GND when setting the current.
23 DATA-OUT (DO) Seri.al data output pin. Use this pin when TB62713N or TB62713F
devices are cascade-connected.
24 L-GND Ground pin for logic and analog circuits.
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TOSHIBA

TB62713N/F

TIMING DIAGRAM
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OUT-Cp~C,
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90% = 90%
OUT-Rp~Rg
tpp RO 50% | tf RO tpp RO 50% ty CO
— —
10% - 10% _
DATA INPUT

® Transfer data to the DATA-IN pin on every 16-bit including address (8bits) and data (8bits). After the
16th clock-signal input following this data transfer, input a load signal from the LD pin.

® Input the load signal using an Active High pulse. The register address is set on the rising edge of
the load pulse. On the subsequent falling edge, the data are read as data of the mode of the

register.
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TOSHIBA TB62713N/F

DESCRIPTION OF OPERATION
® Data input (DATA-IN, CLOCK, LOAD)

The data are input serially using the SERIAL-IN pin. The data input interface consists of a total of
three inputs : SERIAL-IN, LOAD, and CLOCK.

Binary code stored in the 16-bit shift register offers control modes including Duty Control Register
Set, Digit Set, Decode Set and Standby Set.

The data are shifted, starting from the MSB, on the rising edge of the clock. Cascade-connecting
TB62713N or TB62713F devices provides capability for controlling a larger number of digits
extensibility.

The serial data in the 16-bit shift register are used as follows : the four bits D15 (MSB) to D12
select the IC operating mode (Table 1), while bits D11 (MSB) to Dg select the register corresponding
to the operating mode (Table 2).

Bits D7 to Dg (LSB) are used for detail settings such as number of digits in use, character settings in
each digit, and light intensity of these.

The internal registers are loaded on the rising edge of the LOAD signal, which causes loading of
data from an external some into the D15 (MSB) to Dg bits of the shift register, operating mode and
the corresponding register selection data. On the subsequent falling edge, the detail setting data of
D7 to Dg (LSB) are loaded.

Normally LOAD is Low. After a serial transfer of 16bits, the input of a High-level pulse loads the
data.

Note the following caution. Use the D15 to Dg setting and the D7 to Dg detail data setting as a
pair. If just the Dy to Dg data are input without setting D15 to Dg an error condition may result, in
which the device will not operate normally. The register settings will not be normal. If the current
mode is set again by a new signal, the data for D15 to Dg must also be re-input.

® Operating precautions

At power-on or after operation in Clear mode (in initial state), the data are reset. If the IC enters
Normal mode after data are input and characters are specified, LEDs are lit according to the input
data.

Operating the IC in Blank mode (all lights off) or in All ON mode (all lights lit) does not affect the
internal data. Setting the IC to Normal mode again continues the LED lighting in the state governed
by the settings made immediately before mode change.

Normal mode (not Shut Down, Clear, Blank, or All On mode) continues the operations set in Load
Register mode. In Normal mode, operations are governed by any new settings msde in the Load
register, as soon as the changed setting values are loaded.
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TOSHIBA TB62713N/F

OPERATING MODE SETTINGS
® Operating modes (Table 1)
These ICs support the following five operating modes :

1. Blank : Forcibly turns OFF the constant-current output both for data and digit setting.
This mode is not affected by the values in bits D11 to Dg.

2. Normal : Used for display operations after the settings of the digits are complete.
This mode is not affected by D11 to Dg. Note that setting this mode without
making any other settings results in a blank display (all lights off).

3. Load Register : Used for the detail settings of the Duty Control Register and for inputting
display data.
D11 to Dg of the shift register are used for the detail settings of the digits
currently being driven. (Table 2).

4. All On : Forcibly turns ON the constant-current data output. This mode is not affected by
D11 to Dg.
5. Standby : Used to set Standby state (in which internal data are not cleared) and to clear

data (initialization).
The settings in D3 to Dg determine the choice between standby state or
initialization.

Table 1 Operating mode settings

REGISTER DATA INITIAL
D15|D14|D13|D12| D11~Dg | D7~Dgq | D3~Dg |HEX CODE|SETTING
BLANK
(OUT-n & OUT-R;, ALL-OFF) 0101010} — - - 0---H *
NORMAL (OPERATION) o[ofo]n — — — 1—H
LOAD REGISTER
X X 2XXXH
(DUTY & CHARACTER-DATA) 010110 X
ALL ON (OUT-C,, ALL ON) HIEEERE — — — 3—H
STANDBY o|l1[o]o — — X 4--XH

X=Input H or L. "—" =Are not affected by the truth table.
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TOSHIBA TB62713N/F

LOAD REGISTER SELECTION
® Load Register Selection modes (Table 2)

These modes select the register to provide the data to control the IC operation. The Load Register
selection mode is determined by the settings of D15 to D12 and D19 to Dg of the shift register

1. Duty Register : Sets the digit output duty cycle. Duty Settings can be made in 16 steps from 0/
16 to 15/16. (Table 3)

2. Data Register : Sets 7x5 display characters. D7 to Dg are used to set the display characters.

Table 2 Load register selection

REGISTER DATA
D15~D12|D11|D10| D9 | Dg | D7~D4 | D3~Dg |HEX CODE
LOAD DUTY REGISTER 2H 0 0|0 0 X X 20XXH
LOAD CHARACTER-DATA
REGISTER 2H 0 0|0 1 X X 21XXH

X=Input H or L.
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TOSHIBA

TB62713N/F

DUTY CONTROL REGISTER SETTINGS

® Duty Control Register detail settings and operation (Table 3)

Writing 20H to Dq5~Dg and writing 0~FH to D3~Dg sets the duty cycle shown in the following
table for the digit-side source driver output. The duty cycle can be set in 16 steps.

The initial setting is 15/16. After Data Clear, the setting is also 15/16.

The current settings remain in force until changed (to the initial state, Data Clear state, standby
state, or by reset execution).

Table 3 Duty control register settings

REGISTER DATA INITIAL
DUTY CYCLE D15~Dg | D7~Dg4 | D3 | D2 | D1 | Dg |HEX CODE |SETTING
0/16 20H — 0|l0|0]oO 20X0H
1/16 20H — O[O0 ]0¢{1 20X1H
2/16 20H — 001 0 20X2H
3/16 20H — 001 1 20X3H
4/16 20H — 0|1 0O 20X4H
5/16 20H — 0|1 0|1 20X5H
6/16 20H — 0|1 1 0 20X6H
7/16 20H — 0|1 1 1 20X7H
8/16 20H — 1 0(0]0 20X8H
9/16 20H — 1 001 20X9H
10/16 20H — 1 0|1 0 20XAH
11/16 20H — 1 0|1 1 20XBH
12/16 20H — 1 1 0|0 20XCH
13/16 20H — 1 1 0|1 20XDH
14/16 20H — 1 1 1 0 20XEH
15/16 20H — 1111 20XFH *

X=Input H or L. "—

" = Are not affected by the truth table.
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TOSHIBA TB62713N/F

STANDBY MODE SETTINGS
® Standby mode settings and operation (Table 4)

Writing 4H to D15~Dg and writing 0001 to D3~Dg sets Standby mode. Writing 4H to D15~Dg and
writing 0001 to D3-Dg sets All Data Clear mode.

Standby mode maintains the settings made immediately before this mode came in force, turns the
output current OFF, and controls the bias current the internal circuits. Resets all settings to their

initial states.
Table 7 Standby mode settings
REGISTER DATA
D15~Dg | D7~Dg4 | D3 | D2 | D1 | Dg |HEX CODE
STANDBY (NO DATA CLEAR) 4-H — 0|l0|0]oO 4XXO0H
ALL DATA CLEAR 4-H — 0oj0]|O 1 4AXX1H

X=Input H or L. "—" =Are not affected by the truth table.
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TOSHIBA TB62713N/F
DATA INPUT (Example 1 : Displays A to G, blinks F and G, and adjusts luminance.)
D15 | D11 D7 D3 D e DISPLAY
STEP | 752, | <Dy | ~By | ~Bp | OUT-R0~R6 | OUT-Co~Cy MODE INFORMATION
At power-on

0 — — — — OFF OFF (= CLEAR MODE) ALL BLANK

1 0010 | 0000 [XXXX | 1111 OFF OFF DUTY=15/16 ALL BLANK

2 0010 | 0001 | 0100 | 0001 OFF OFF CHARACTER-DATA=A ALL BLANK

3 0001 | XXX | XXX | XXXX OFF ON NORMAL A

4 0010 | 0001 | 0100 | 0010 ON ON CHARACTER-DATA =B B

5 0010 | 0001 | 0100 | 0011 ON ON CHARACTER-DATA=C C

6 0010 | 0001 | 0100 | 0100 ON ON CHARACTER-DATA =D D

7 0010 | 0001 | 0100 | 0101 ON ON CHARACTER-DATA =E E

8 0010 | 0000 | 0100 | 0110 ON ON CHARACTER-DATA=F F

9 0000 | XXXX | XXX | XXXX OFF OFF BLANK ALL BLANK

10 [ 0010 | 0000 | XXXX | 1000 OFF OFF DUTY=8/16 ALL BLANK

11 0001 | XXXX | XXXX | XXXX ON ON NORMAL F (MIDDLE BLIGHT)

11 0000 | XXXX [ XXXX | XXXX OFF OFF BLANK ALL BLANK

12 0010 | 0000 | 0100 | 0111 ON OFF CHARACTER-DATA=G ALL BLANK

13 00071 | XXX | XXX | XXXX ON ON NORMAL G (MIDDLE BLIGHT)

STANDBY

15 [ 0100 | XXXX | XXXX | 0000 OFF OFF (SHUT DOWN) ALL BLANK

STATE TRANSITION DIAGRAM
POWER ON NORMAL OPE.
............... CLEAR “-oee,
SHUT DOWN, ALL BLANK NORMAL OPE. LEDs lit

BLANK & CLEAR (initial state) (blank)

. T ALLON
\ SHUTDOWN . 7
& BLANK .

S
/ CLEAR
/ *

CLEAR LOAD REGISTER LOAD REGISTER
SHUT DOWN
& BLANK

NORMAL
‘' OPE. !

v

SHUT DOWN, BLANK
& LOAD REGISTER

ALL BLANK

(data input complete) the input data)

\

ALL ON NORMAL OPE.
SHUT DOWN AN
& BLANK
N LEDs it
(all ON) LOAD REGISTER

/ \
’ \
ALL ON "

Load Register mode is used for \ ’

the detail settings for the digit S e

output duty cycle, and for
inputting display data.

LEDs lit (lit in accordance with

LOAD REGISTER

NORMAL OPE.
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TOSHIBA TB62713N/F
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage for Logic
Vv 7. \Y)
Circuits DD 0
Supply Voltage Vce 17 Vv
OUT-Cg to OUT-C3 Output
Current Ico 420 mA
OUT-Rg to OUT-Rg Output
| A
Current RO 60 m
Output Current for Logic
+
Block loH/loL 5 mA
Input Voltage VIN -0.3~Vpp +0.3 Vv
Operating Frequency fck 15.0 MHz
Total Supply Current IvDD 420 mA
p Dissipati TB62713N p 1.78 W
ower Dissipation ————-—r D 0.62
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -55~150 °C
ELECTRICAL CHARACTERISTICS
(Unless otherwise stated, Vpp =5.0V, Vcc =5.0V, RExT=580(2, Ta= -40 to 85°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. | UNIT
CUIT
SET NORMAL OPE. MODE,
| 1 (R =590() @OUT-Rg~Rg ALL| — 370 —
Perating Power Supply cc OIIE\IXTTa =25°C@ 0776
;I";:E"t for Output SET NORMAL OPE. MODE, mA
lcc2 1 |RgxT=590Q) @OUT-Rg~Rg ALL| — 390 | —
ON, Vcc =12V, Ta=25C
OUT-Cg to OUT-Cy NORMAL OPE. MODE,
Scan Frequency fosc 2 Vpp =4.5~5.5V 300 600 | 1200 | Hz
OUT-Rg to OUT-Rg NORMAL OPE. MODE,
Output Sink Current RO 3 VcEg =0.7V, RgxT = 5900 365 | 43.0 | 49.4 ) mA
OUT-Cg to Cq Output _
Leakage Current lleak1 4 |ALL OFF MODE, Vcc=17V — — 20 HA
OUT-Rg to Rg Output _
Leakage Current lleak2 4 |[ALL OFF MODE, Vcc=17V — — 20 HA
OUT-Cg to Cq Output NORMAL OPE. MODE,
Voltage Vout | 3 1i5uT-Cr = - 350mA 01 — | — v
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TOSHIBA TB62713N/F
Logic block
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT
Static Power Supply IDD1 6 |STANDBY MODE, Ta=25°C — — 200 | A
Current for Logic
Circuits IDD2 6 |BLANK MODE, Ta=25°C — | — [125 | mA
. NORMAL OPE. MODE,
Operating Power
Supply Current for I 6 feLk = 10MHz, — — 205 | mA
L ouic Circuits DD3 DATA-IN : OUT-Rg~Rg =ON, '
9 Ta=25°C
High Input Current for | DATA-IN, LOAD & CLOCK : 1 A
Logic Circuits IH — |viN=5V _ _ ©
Low Input Current for | DATA-IN, LOAD & CLOCK : -1 A
Logic Circuits IL VIN=0V ﬂ
High Output Voltage VOH1 6 |DATA-OUT, Ipy=-1.0mA 4.6 — — v
for Logic Circuits VOH2 6 |[DATA-OUT, IoH= -1.04A — | Vpp | —
Low Output Voltage VoL1 6 |[DATA-OUT, loL=1.0mA — — 0.4 v
for Logic Circuits VoL2 6 |DATA-OUT, IgoH=1.0.A — o1 | —
CASCADE CONNECTED,

Clock Frequency fcLk 6 Ta= —40~85°C 10 — — MHz
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TOSHIBA TB62713N/F

SWITCHING CHARACTERISTICS (Unless otherwise stated, Vpp =5.0V, Vcc =5.0V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Data Hold Time ¢ 10 ns
(D-IN-CLOCK) DHO - - - -
Data Setup Time
(D-IN-CLOCK) tDsT - - — | 0] = | m
Serial Output Delay
t — | €y =10pF — 25 —
Time (CLOCK-D-OUT) PDSO L="9p ns
High Clock Pulse Width | tckH — — — 30 | — ns
Low Clock Pulse Width | tckL — — — 30 — ns
Load Pulse Width twLD — — — 100 | — ns
Load Clock Time ¢ _ _ _ 50 _ ns
(CLOCK-LOAD) CLK-LD
Clock Load Time
tp-clk | — — — 0 | — ns

(LOAD-CLOCK)
OUT-Cg to OUT-Cg
Output Delay Time tpp CO — | CL=10pF — — 5.0 S
(LOAD-OUT-Cp)
OUT-Cg to OUT-Cg
Output Rise Time ty CO — | CL=10pF 0.2 1.0 — s
(OUT-C;y)

OUT-Cg to OUT-Cg
Output Fall Time tf CO — |CL=10pF 0.2 1.0 —_ S
(OUT-C;y)

OUT-Rg to OUT-Rg
Output Delay Time tpp RO — |CL=10pF —_ — 10.0 S
(LOAD-OUT-Rn)
OUT-Rg to OUT-Rg

Output Rise Time ty RO — | CL=10pF 0.4 2.0 — s
(OUT-Rp)

OUT-Rg to OUT-Rg

Output Fall Time tf RO CL=10pF 04 2.0 — S
(OUT-Rp)
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TOSHIBA TB62713N/F

RECOMMENDED OPERATING CONDITIONS
(Unless otherwise stated, Vpp =5.0V, Vcc=5.0V, Ta= -40 to 85°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CuUIT
Supply Voltage for
V — — 4. — 15. \
Output Block cc 0 >0
OUT-Rg to Rg Output :
Source Current Ico — [Vour=3.0V o o 280 | mA
OUT-Cg to Cg Output a
Sink Current IR0 — |Vee=07V T o 0| mA
Logic block
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT
igz:oclyBl\(/)cé::age for VDD — — 45 | — | 55 | v
High Input Current for DATA-IN, LOAD & CLOCK,
Logic Circuits IH ~ |VIN=VDD _ _ ! HA
Low Input Current for | . DATA-IN, LOAD & CLOCK, . . -1 A
Logic Circuits IL ViN=0V #
ngh In.put.VoItage for ViH . . 0.7 . . v
Logic Circuits VDD
LOVV. Input YOItage for ViL . . . . 0.3 v
Logic Circuits VbD
SWITCHING CONDITIONS
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT
Data Hold Time ¢ 30 ns
(D-IN-CLOCK) DHO
Data Setup Time
(D-IN-CLOCK) tDsT - - el i i
Serial Output Delay _
Time (CLOCK-D-OUT) tPDSO | — |CL=10pF el B E B
High Clock Pulse Width | tckH — — 30 — — ns
Low Clock Pulse Width tekL — — 30 — — ns
Load Pulse Width twlD — — 150 — — ns
Load Clock Time ¢ 100 ns
(CLOCK-LOAD) CLKLD
Clock Load Time ¢ 100 ns
(LOAD-CLOCK) LDCLK
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TOSHIBA TB62713N/F

TEST CIRCUITS

(M lcc1. Icc2

from cu. —— ] Vop L-6ND [ D——
% —(Jom Dout D
——(J o = teoutD
a b
(Joura £ oicE
$——CJouts « DIGD
~
> t—Joutc Vee
o = ———( Joutp ©  DIGC lccr, 2
h m
ke $———— (CJoute  DIGB
¢+——Jour+ DIG-A
L (Jours TE-IN1
—() te-n2 P-GND lcct © Vee=5Y
Icc2 : Vee=12V
7

7
(2) fosc
from cu. ———] Voo L-6ND [ D——
@ —(J o pout [0
0 i T ——( JCk REXT )—'\M—7GOQ 4
oQ - L
8+ ——(] o T teourD 15 fosc
(Joura 2 pice[D—I—w—4
™M — 1/5 fosc
——— Jours = e [D—F—wm—4
e ~ ®
E 4 OuUT-C ~ Vee _ 175 fosc
=1 L Hovo © oot
I m [
ke t——QQoute - pies|D w—t 5
+——Jour pic-A [ .
175
L Jourc et [0 os¢
—(] ez P-GND [)
175 fosc
lecd
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TOSHIBA TB62713N/F

(3) IseG

|

VDD L-GND [ D——
DiN oout [O

LK R :)—wv—
EXT 76042

from C.U.

5V

iy

D Y oreourD
ISEG =z
A ouT-A DIG-E [ ——w—rp
O=0 po
®) out8 «  DIGD [D—wm—9p
™~
. outC Vee [O— >
S ourp ©  pigc[D—wm—9 |7
T ) o S
8 outE p DiGB[D—wm—¢ | S
OUT-F DIG-A [ ——w—9

OUT-G TENT [O——4
TE-IN2 P-GND >_ r

(8) lleak1. lleak2

L i

from C.U. VDD L-GND 37
> ——Jom oout [O
'>'8—— —— [r REXT 3_73(‘]?)_'
—(Jw Y oreourD
|Ieak2@_C OUTA E DIG-E ' lleak1
—@—Joute « picd [ DO—B—9
. —B®—Jouvrc T vee O R
T L +——@®ouro © oecD—@—¢ 1 7
+——@—Jourr pig-A [D—@&—
oUT-6 TENT [O——
—(] Te-n2 P-GND [ )——
”
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TB62713N/F

(5) Vout

IDD1 ¢
IpD2 :
IpDp3 :

VouTt

>
s

>
<

from cu. ——J Voo LaNp [D——
?F —(J o oout [0
——() o = teoutD
JQouta Z pice D—+t w 0
$———Jouts « DIGD :)—in- ©
~ L
> —Joutc vee [D—
S 4 —— Jouro ©  pigc[D—H—mw o
P ——— O
o —(Joure -~ s [ MW
>
+———Jourr DIG-A [D——w
L (Jours TE-N1 [ O
—(] Te-n2 P-GND [ D=
n
L 'I'
o
>
R =107
” IDIG =0.28A
(6) IpD1. IDD2. IDD3: VOH1. VOH2: VoL1. VoL2. fcrk
'bD1~3 3
from C.U. ® VDD L-6ND [ D—— 3
O B
STANDBY DN Dout |
ﬁlLoARl\lcfAL 3 K RexT 3 76082 [
[
feLk = 10MHz ——(] o L oot D
'® =z D—'vw—
(Joura £ oicE Vo, VoLt :
———(Joutes « DiGD [ D)—wW—
t———Jourc T vee O
> - ~ CcC
R ¢—————(Joutp w pigc[ )—w—9
I m
8 > t————(JQourt — pigs[D—w—9
1l 4 b
BT ——JourF pIG-A [D—w—
> | b—Jourc TE-N1 [ D——9
—() te-n2 pGND [ )———¢

loH = - 1TMA, IoL = TmA
b VOH2, VoL2 : loH=-1¢A loL=T1pA
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louT-Duty Cycle (TB62713N)

loyT-Duty Cycle (TB62713N)

60 60
50 50
= 40 = 40
e} £o
< <
E 30 E 3
= =
2 2
o 20| Vpp=5V ° 20| Vbp=5V
Vee=5V Vee=5Y
Vf(LED)=1.8V Vf(LED)= 1.8V
10| Tc=90°C(Typ.) 10| Te=72.5°C(Typ)
Tj=120°C(MAX) Tj=120°C(MAX)
Ta=60°C Ta=25°C
0 0
0/16  3/16  6/16 9/16  12/16 15/16 0/16 3/16 9/16 12/16 15/16
Duty Control Duty Control
loyT-Duty Cycle (TB62713F) loyT-Duty Cycle (TB62713F)
60 60
50 50
\‘
= 40 = 40 \‘
2 2 <
g < '~
£ 30 )
5 5
© 20| VpD=5V ° 20| Vbp=5V
Vee=5v Vee=5V
V¢ (LED)=1.8V Vf(LED)= 1.8V
10| Te=80°C(Typ) 10[ Te=90°C(Typ.)
Tj =120°C (MAX) Tj =120°C (MAX)
Ta=40°C Ta=60°C
0 0
0/16 3/16  6/16 9/16  12/16 15/16 0/16 3/16 9/16  12/16 15/16
Duty Control Duty Control
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TOSHIBA TB62713N/F

EXTERNAL RESISTANCE AND OUTPUT CURRENT VALUES

REXT - lout
50
" Vpp =5V, Ta=25°C
\ .
\ L louT (MA/bit) = 20 X (VReF (V) / RexT ()
40 N \
\ \\"
o \F
i) \ \ *
3 30 N \
é > T
N < yp
5 20 \\ : n MAX.
° \\.
O\
SN,
10 NN
MIN. NN
)
o n
0.5 1 2 3 5 10
R-EXT (k)

The following diagram shows the application circuit.

Because operation may be unstable due to influences such as the electromagnetic induction of the
wiring, the IC should be located as close as possible to the LED.

The L-GND and P-GND of this IC are connected to the substrate in the IC.

Take care to avoid a potential difference exceeding 0.4V at two pins.

When executing the pattern layout, Toshiba recommends not including inductance components in

the GND or output pin lines, and not inserting capacitance components exceeding 50pF between
the RpxT pin and GND.
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TOSHIBA TB62713N/F

APPLICATION CIRCUIT EXAMPLE (Connection example)

5
~N
™| lout-Co~Ca
Vbp Ve
——
REXT 3
CPU TB62713N,
DATAIN TB62713F \7
CLOCK N
LOAD -_—
louT-Ro~Re

PRECAUTIONS for USING

Utmost care is necessary in the design of the output line, Vcc (Vpp) and GND (L-GND, P-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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OUTLINE DRAWING
SDIP24-P-300-1.78 Unit : mm

)
24 13 3
T e 0 e I e I v I e I s e B :
N
o
3 5
; 3
[{e]
T IT1] JJ I J 0T 1J
1 12
te 22.5MAX .
22.040.2 N
N—
: + 8| 3
™ N
r <+
Y x ™
= o
E 3
1.221TYP . I_1.0i0.1 .l "0.46:{:0.1@

1.778

Weight : 1.62g (Typ.)
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OUTLINE DRAWING
SSOP24-P-300-1.00

24 13
HORAAAAARARA — ¥

6.040.2
7.8940.3

O

Wﬂ?jéHHHHHHE—————
1.0TYP | | - l ‘ 0.4%0.1 Egm@

13.5MAX

| 13.0+0.2

1.8+0.2

+0.1
0.1%5.05

Weight : 0.32g (Typ.)

y

Unit : mm

7.62
(300mil)

0.1533 35

0.52540.2
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