TOSHIBA TB62718AF

TOSHIBA Bi-CMOS INTEGRATED CIRCIUTS

TB62718AF

Full color LED module and panel special controller and LED driver

TB62718AF is the LED-driver which is suitable for lighting of the full | 1ggo718AF
color LED module. This device builds in a PWM gray scale function
and each output current value compensation function, and 16s LED
can turn it on. Then, heat-sink connection side is on the surface of
the package, and heat-sink is used, and this device can ease rise in
temperature of the device. Furthermore, this device builds in TSD
(ThermalShutDown) and an output open detection function as a
protection function.

*Output Current Capability and the number of the output : HQFP64-P-1010-0.50
90mA X 16 outputs Weight: @ @ @ @(Typ.)
*Constant Current Range : 5 to 90mA
*Application Output Voltage : 0.7V (output current 5 to 80 mA)
*Various Adjustment Functions
1:Standard Current Adjustment (Input 8bits by the serial data.)
This function supports standard current adjustment by the REXT resistance.
MSB side 2 bits --- Adjust Output Current 25%-100 % range in 4 step.
LSB side 6 bits --- Adjust Output Current 40%-100 % range in 64 step.
2:Dot Adjustment (Input it 128 bits by the serial data.)
This function adjusts the current value of each output.
--- Adjust Output Current 20-100% range in 64 step.
3: All Bit Adjustment 1(Input it 8bits by the parallel data.)
This function adjusts brightness for each LED module.
LSB side 5 bits --- Adjust Output Current 50%-100 % range in 32 step.
4: All Bit Adjustment 2 (Input it 8bits by the parallel data.)
This function changes the frequency of PWM clock, and adjusts brightness of the display greatly.
MSB side 3 bits --- Adjust PWM clock frequency 1/1 - 1/8 renge in 8 step.
5: 256 gray scale PMW function (Input it 8 bits by the parallel data.)
This function controls the pulse width of each output with 256 gray scale.
PWM clock frequency 10MHz (all the temperature ranges, muximumy). Minimum pulse width 2 micro second.
*Protection Function
1: The Thermal Shut Down Function (TSD)
This function watches rise in temperature of the junction.
Connect pull up resistor with the ALARM1 terminal, and it can be monitored.
2: Output Terminal Open Detection Function
This function detects that output terminal opens.
Connect pull up resistor with the ALARM2 terminal, and it can be monitored.
*For Annode Common LED
*Input Signal Voltage Level : CMOS Level (Shmitt Triggered Input)
*Power Supply Voltage Range VDD=4.5 to 5.5V
*Muximum output terminal voltage 26V
*Serial and Pararell Data Transfer Rate 20MHz (max, Cascade Connection)
*Operation Temperature Range Topr= -40 to 85 degrees
*Package : HQFP64-P-1010-0.50. Heat-Sink can be connected.
*Attention point in application :
There is fear of the device destruction in the short circuit of the output terminal to GND and the power supply.
Be fully careful of wiring of the output terminal, the power supply terminal, the GND terminal (VSS, VSS2).
Don't do soldering, increasing electric potential (Plus, minus aren't asked to it.) to heat-sink terminal.
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TOSHIBA TB62718AF

Pin layout(TOP VIEW) and marking
Pakage type : HQFP64-P-1010-0.50

O —~ QNN D < W O M
T O O OO OO OO0
LBy SESSEEES g
W <« J AL CC<C < Y]
" J0Q84840C004088873,85
oo >oooocaoocoo>z2>0
DOE OuUT 01
SI DATA TB6271 8AF OuUT 02
SI CLK ouUT 03
SILATCH OUT 04
SISEL OUT 05
PWMCLK OuUT 06
BCEN ouUT 07
DCEN VSS2
/RESET VSS2
LED TEST OUT 08
BLANK OUT 09
REXT OuUT 10
VSS OouUT 11
SO DATA OuUT 12
TSENA OuUT 13
TEST 0O OouUT 14

VSS

TEST 1
ALARM 1
ALARM 2

PO DATA 00
PO DATA 01
PO DATA 02
PO DATA 03
PO DATA 04
PO DATA 05
PO DATA 06
PO DATA 07

OuUT 15

Note : Indicate device name on the upside of the package.
Indicate weekly code bottomside of the package.

The details of the weekly code of the bottom side :
From the left of the weekly code,
1st Character = A.D. rightmost digit.
Write 0 in the case of 2000, and write 1 in the case of 2001.
2nd and 3rd Character = Write that it was manufactured in a what week of the year. Muximum 52.
4th Character = Manufacture factory indication.
("K" is the meaning of our Kita Kyushu factory production.)
5th to 7th Character = Write manufacture lot number out of 1 week.

Write the 1st Lot with A11. 2nd Lot with A1 and 3rd Lot with A.

Write the 4th Lot with B11. 5th Lot with B1 and 6th Lot with B.

Write the 64th Lot with Z11. 65th Lot with Z1 and 66th Lot with Z.

Four characters of "I", "M", "O", "W" aren't used in consideration of the correctness of marking.
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TOSHIBA TB62718AF

Block Diagram ( whole figure )

PI SEL PIDATAO to 7 PWMCLK SI DATA SI SEL
8"/
o?o . O?Q
T 3bit =
o 8.+ T8 clock o
Pl CLK —O~ — 5 | countor ~OT— 8I CLK
o PI REGT # SIREGT 10
All bit P\F;:/FR/TGZ sIREG2|| Standard
adjustment data Dot current
data ; 8bit ; adjustment
register & register ! adjustment dat
latch & latch 8/ Cloctk deta regails?er
. 16 X countor register &
BCEN (1 X 8bits) E(Bbits) latch (ﬁ( )I(astg?)
1X128bi i
PI LATCH ‘ ' 8 (1X12801)
DCEN
8// 8//
o o
PWM pulse 1
O\o 8, | generator ~Ot— SILATCH
7 circuit (8bit) O
i’ —T O
1— SO DATA
DOE 128 go
8/
PO DATAOto 7 - — ]
DAC4 DAC3 1X2bit
16 16 X 6bit DAC and V/icon- || 1X5bit DAC
OUTO0O to 15 7~ 16 Constant Current [~| version [ DAC
Output circuit
DAC2
BLANK 1X6bit
LED TEST O;tgut t<_3peﬂ DAC
etection
ALARM2 circuit
REXT
| TSD2 circuit
ALARM!1 — for PIREG1, PIREG2 «— RESET
|  TSD1 circui , S| REG1 and S| REG2
TSENA
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TOSHIBA TB62718AF

Constant current adjustment range ( image )
GRAPH: : Currnet adjustment range that it was done based on 100%

0%(MSB) 1o 40%(LSB) 100%(MSB)  to  20%(LSB)
! 100%(MSB)___to  50%(LSB) - :
j DAC3 ; ; DAC4

Ratio toward the output current [%]

| 4steps 64steps | |

64steps

32steps -
Range of standard Range of standard Range of all Range of dot
current adjustment current adjustment bit adjustment adjustment
(2bit) (6bit) (5bit) (6bit)

Note : The mutual relationship of the front step DAC and the rear step DAC makes the adjustment result
of the former step 100%.

Reference :
About each current adjustment function.
DACT1 to DACS is the current adjustment function of all the output.
The adjustment width of DAC1 is big and rough. (about 1LSB= 25%)
The adjustment width of DAC2 is the smallest, and the error of it is big. (about 1LSB= 0.9%)
The adjustment width of DACS3 is small, and it is the high performance DAC whose error is small.
(about 1LSB=1.61%)
Therefore, recommend using it for the change of the absolute value of the REXT resistance
and the adjustment of the REXT resistance dispersion with DAC1 and DAC2.
Recommend using it for brightness adjustment between the module with DAC3.
(After it was set and it had DAC4 adjusted to the dot.)
The beginning is set in about 75% of the middle value, and it is effective to use +- 25% of set width.
DACHA4 is the current adjustment function of each output.
The adjustment width of DAC4 is small, and it is the high performance DAC whose error is small.
(about 1LSB= 1.27%)
And, DAC4 has very wide set range.
Therefore, adjust DAC4 including brightness dispersion of LED which rank classification hasn't been carried
out on.
Then, it is presumed that brightness dispersion of all the output is adjusted to the one within 1.27%(Note1).

Note 1 : It is when it guesses that there is correlation between the output current and LED brightness.
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TOSHIBA TB62718AF

Equivalent input and output schematics
( Resistance value is standard value )

1. Input terminal with the pull up resistor 2. Input terminal with the pull down resistor.
TSENA, BLANK, BCEN, DCEN SI/PI LATCH, PI DATAO to 7. LEDTEST
R(UP)=300k
VDD . . vbDD O
1k
1k
GND O . GND O

R(DOWN)=300k

3. Input terminal. 4. Output terminal
S| DATA, SI/PI CLK, PWMCLK -(A) ALARM1 to 2, PO DATA 0 to 7, SO DATA
/RESET, DOE, PI/SI SEL -(B)
vDD (O . VDD o

- Tm o {E” 1o
GND O %R'” L% GND O ? - *

(A) - Rin=250 ohms
(B) - Rin=1k ohms

5. Protection circuit monitor terminal 6. Constant current output terminal

% * O ALARM1 to 2 % O OUT00to 15
— —
VSS O . VS8S2 O
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TOSHIBA TB62718AF

TERMINAL FUNCTION EXPLANATION TABLE

TERMINAL
NO. NAME /O FUNCTION EXPLANATION
4,45 VSS P - These are logic ground terminals. Please, must use all.
35,14 NC - - These are the terminals which haven't been used.
This is the terminal which does resetting of the TSD circuit.
Cancel it on the edge of the rise of this input signal when TSD circuit moves
63 TSENA ’ Pull Up and the condition t??at it offs all has all thep outp%t.
The data that latch is worn aren't reset.
TSD circuit moves regardless of the voltage level of this terminal.
1%’%:'1’2 VS8S2 P - These are the ground terminals of the output. Please, must use all.
13,35 VDD P - These are bl power supply hiput term hals.Plase, must use all
1%,%%’2 OU:gO to 0] - These are LED drive output terminals. Connect cathode of LED.
50 SIDATA | ) Thisisa sgria% data input terminal. Input standard current adjustment data
and dot adjustment data.
51 SICLK | - This is a serial data transfer clock input terminal. Transfer data by up edge.
52 SILATCH | | Pull Down | This is a serial data latch signal input terminal. Hold data by up edge.
53 SISEL | ) This is a serial data choice terminal. Choose either standard current
adjustment data or dot adjustment data.
62 SO DATA 0 - This is a serial data output terminal. Output data are chosen with SI SEL.
37 to PI DATA I | Pull Down These are pararell data input terminals. Input all the output adjustment data
44 0to7 and PWM data.
45 PI CLK i - This is pararell data transfer clock input terminal. Transfer data by up edge.
47 PI LATCH | | Pull Down | This is pararell data latch signal input terminal. Hold data by up edge.
48 PI SEL | N Thjs is pararell data choice terminal. Choose either all the output
adjustment data or PWM data.
PO DATA . . .
5t012 0to7 0] - This is pararell data output terminal. Output data are chosen with PISEL.
This is the control terminal of pararell data output PODATA. PIDATA is
49 DOE | - outputted by input of H level. And, it is set up in the high impedance by input
of L level.
This terminal is a PWM circuit movement control signal input terminal. It
59 BLANK | Pull Up | becomes output off by input of H level. And, start PWM output by input of L
level.
54 PWMCLK | ; This is the standard clock input terminal of the PWM circuit. This clock 1
cycle is equivalent to the minimum pulse width of the PWM output.
This is the use choice signal input terminal of all the output adjustment
55 BCEN | Pull Up | functions. All output adjustment is fixed on 100% in the L level. And, all bit
adjustment becomes effective in the H level.
This is the use choice signal input terminal of the dot adjustment function.
56 DCEN | Pull Up | Dot adjustment value is fixed on 100% in the L level. And, dot adjustment
becomes effective in the H level.
57 /RESET | ) This is areset signal input terminal. Reset all the register data in the L level.
Or, use it for a release of TSD.
This is the connection confirmation signal input terminal of LED. All the
58 LED TEST I | Pull Down output ons in the H level. Use it in thegL !evelpusuany.
60 REXT P - This is the connection terminal of the standard current set resistance.
This is open drain type with the monitor terminal of the TSD circuit. TSD
2 ALARM1 (0] - circuit detects unusual temperature, and ons. Pull up does by the resistance
to monitor it. ALARM1 moves independently in the /RESET signal.
3 ALARM? 0 ) This is.opel'n drgin type with thp mpnitor terminal of the output open
detection circuit. Output opening is detected, and ALARM2 ons.
1,64 ‘(l)'li_oS':’ | N ;l;zlse are the terminals to use for the device test. Connect all with the L

Terminal attribute ) P : Power Supply/Ground/Others, | : Input Terminal, O : Output Terminal
Recommend not making terminal with the pull up/down resistor open.
There is fear of faulty operation by the circumference noise.
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TOSHIBA TB62718AF

Absolute Maximum Ratings
( Topr = 25 degC, unless otherwise noted. )

DC Characteristic Symbol Rating Unit Notes
Supply voltage VDD -0.3t0 7 \Y
Constant current output
voltage P VO -0.310 26
Output current IOUT 90 mA/bit
Logic output voltage VOUT | -0.3to VDD+0.3 V
Logic input voltage VIN -0.3to VDD+0.3 \

Must use VSS2 (4 terminal) all.
When all isn't used, all

VSS2 current in fotal v8s2 1440 mA characteristic guarantees can't be
done.
1.00 Free Air
Power dissipation Pd 1.19 W On PCB 100X100X 1.6mm
5.0 On PCB of the Infinity
Saturation heat resistance of Rth(j-a) 125 Free Air
package 105 degC/W | On PCB 100 X 100 X 1.6mm
Rth(j-c) 25 On PCB of the Infinity
Operating temperature Topr -4010 85 degC
Strage temperature Tstg -55 to 150
NOTE :

Subtract 0.95 mW/degC from the muximum rating value about 1 degC if operation temperature
exceeds 25 degC. On PCB 100 X 100 X 1.6mm.

Recommended Operating Condition
DC characteristic Symbol Condition & Terminal Min Typ Max Unit
Supply voltage vDD 45 5.0 55

PI DATA, PI CLK, PI SEL,

. . PI LATCH, SI DATA,
High level input voltage VIH SICLK, SI SEL, Sl 0.7vDD VDD \Y

LATCH, PWMCLK

BLANK, LED TEST,

Low level input voltage VIL TSENA,DOE, DCEN, VSS 0.3vDD
BCEN
High level output current IOH géTA POOto 7, DATA -1
Low level output current IOL VDD=4.5V, ALARM1 to 2 +1 mA
Constant current cutput IOUT | OUTO00to 15 +5 +80 | mA/Dbit
Output voltage VO OUTOO to 15 off. +26 \Y
VOH | ALARM1 o 2 off. +5
Operating temperature Topr -40 +85 degC
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TOSHIBA TB62718AF

Recommended Operating Condition (continue)
(VDD= 4.5 to 5.5V, Topr = -40 to 85 degC, unless otherwise noted. )

AC characteristics Symbol Condition & Terminal Min Typ Max Unit
P | Bt Hepow Level 1
Clock frequency fPI1 Pl CLK, Solo 15 MHz
P [P cpsone o
fSH SICLK 15
.
twH/twL PWM CLK 30 ns
Pl CLK, SI CLK 30
twltH/tpltL PI LATCH. SI LATCH 50
Minimum pulse width twrstH/twrstL | /RESET 50 ns
twblkH/twblkL | BLANK 400
twledH/twledL | LED TEST 400
PI DATA -> PI CLK 10
PI LATCH -> PI CLK 10
Setup time tsetup SI DATA -> SI CLK 10
SI LATCH -> SI CLK 10
SI LATCH -> SI SEL 50 ns
Pl DATA -> PI CLK 5
PI LATCH -> PI CLK 5
Hold time thold SI DATA -> SI CLK 5
SI LATCH -> SI CLK 5
SI LATCH -> SI SEL 50
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TOSHIBA TB62718AF

Electrical Characteristics 1
( Typ:VDD=5.0V, Topr=25degC, Min/Max:VDD=4.5 to 5.5V, Topr=-40 to 85 degC )

Parameter Symbol Test Condition & Terminal Min Typ Max Unit
High level output VOH IOH=-1mA, PO DATAO to 7, SO VDD
voltage DATA -0.4
Low ‘;g’e' output VOL | I0L=1mA, PO DATAO to 7, SO DATA 04| v
IOL=+1.0mA, ALARM1 to 2 0.3
Tristate output

leakage current 10Z VOUT=VDD or VSS, PO DATAO to 7 +0.5 +5 uA

All terminal which pull up/pull down

Input current 1 . . .
P resistor is not in.

Pl DATA=1/2 PI CLK
SI DATA=1/2 SICLK
IDDA1 Pl CLK=SI CLK=20MHz 20 30
PWMCLK = "L", BLANK = "H"
Set condition *1

Pl DATA=SI DATA="L"
Pl CLK=SI CLK="L"
PWM CLK=20MHz
Set condition *5a

IDD2 75 105

PI DATA=1/2 PI CLK

SI DATA=1/2 SI CLK

Supply current IDD3 | b| 0| K=SI CLK=PWMCLK=20MHz
Set condition *5a

80 115 mA

Pl DATA=SI DATA="L"
Pl CLK=SI CLK="L"
PWM CLK=20MHz,
Set condition *6a

iDD4 90 140

PI DATA=1/2 PI CLK

SIDATA=1/2 SI CLK

Pl CLK=Si CLK=PWM CLK=20MHz
Set condition *6a

IDD5 95 150

NOTE: Electrical Characteristics Set Condition
(OUTO to 15 All on, VO=0.7V and REXT=2.7kohms, unless otherwise norted )

No. Set Condition All bxz Sij&s;‘ment Constant C()t;‘g;ut Currnet
*1 Output all off, VO=26V, DAC1-2- 4=MSB, BLANK=H IOUT=0mA
2 DAC1=0, DAC2= 0, DAC4=63, BLANK=L IOUT=7.1mA
*3a DAC1=0, DAC2=17, DAC4=63, BLANK=L IOUT=10mA
*4a DAC1=1, DAC2=17, DAC4=63, BLANK=L DAC3=31 IOUT=20mA
*5a DAC1=2, DAC2=37, DAC4=63, BLANK=L IOUT=40mA
*6a DAC1=3, DAC2=51, DAC4=63, BLANK=L IOUT=60mA
*7 DAC1=3, DAC2=63, DAC4=63, BLANK=L IOUT=71mA
*3b DAC1=0, DAC2=17, DAC4=63, BLANK=L IOUT=5mA
*4b DAC1=1, DAC2=17, DAC4=63, BLANK=L DAC3=00 IOUT=10mA
*5b DAC1=2, DAC2=37, DAC4=63, BLANK=L IOUT=20mA
*6b DAC1=3, DAC2=51, DAC4=63, BLANK=L IOUT=30mA
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TOSHIBA TB62718AF

Electrical Characteristics 2
( Typ:VDD=5.0V, Topr=25degC, Min/Max:VDD=4.5 to 5.5V, Topr=-40 to 85 degC )

Parameter Symbol Test Condition Min Typ Max Unit
101 Set condition *7 60.4 71 81.6
Constant Cuurnet Output 102 Set condition *6a 51.2 60 69.2
103 Set condition *5a 34.1 40 46.1 mA
(within current 104 Set condition *4a 16.5 20 23.2
error between bits) 105 Set condition *3a 7.8 10 12.2
106 Set condition *2 4.54 7.1 9.65
Set condition *6a,VOUT=1.0V uA
0, £ 3 - -
Constant current output % TOPR1 Topr is changed from -40 to 85degC. +-50 +-80 /degC
Set condition *4a,VOUT=1.0V,
depends on temperature | %TOPR2 Topr is changed from -40 to 85degC. +-25 +50
Leakage current of the L »
constant current output IOLK Set condition *1, VOUT=26V 0.05 0.1 uA
diOUT1 | Set condition *6a, VOUT=0.7V +-2.5 +-6
Constant Current diOUT2 | Set condition *5a, VOUT=0.7V +3.5 +6
Error bitween bits dlOUT3 | Set condition *4a, VOUT=0.7V +5.5 +7
dlOUT4 | Set condition *3a, VOUT=0.7V +7 +12
Dot adjustment deviation | %IOUT1 Sgbt condition is changed from *6a to +-1 +3
B{j\t\évgen bits (When %LIOUT2 *Sffbt condition is changed from *5a to +15 +3 %
data were changed from %IOUT3 *346; condition is chaggediigly "y +3.5 +5
MSB to LSB.) %4 IOUT4 *Séag condition is changed from *3a to 6 +12
Set condition *6a
[¢ t4 - -
Constant current output eV OUT VO is changed from 0.7V to 3V. +5 +-8
depends on output Set condition *4a, +3 +6
voltage VO is changed from 0.7V to 3V.
Constant current output -
Set condition *6a,
sgﬁaeggs on supply %VDD | vppis changed from 4.5V to 5.5V +1 +2
TSD detection Tsdi 120 140 160 degC
temperature Tsd2 140 160 180
Output open detection VARL | ALARM2 0.04VDD v
voltage
. Rup
Pull up/down resistor /Rdw 150k 300k 600k | ohms

NOTE: Electrical Characteristics Set Condition
(OUTO to 15 All on, VO=0.7V and REXT=2.7kohms, unless otherwise norted )

No. Set Condition All blt S;i‘jggzment Constant C(?;;p;ut Currnet
*1 Output all off, VO=26V, DAC1-2- 4=MSB, BLANK=H IOUT=0mA
*2 DAC1=0, DAC2= 0, DAC4=63, BLANK=L IOUT=7.1mA
*3a DAC1=0, DAC2=17, DAC4=63, BLANK=L IOUT=10mA
*4a DAC1=1, DAC2=17, DAC4=63, BLANK=L DAC3=31 IOUT=20mA
*5a DAC1=2, DAC2=37, DAC4=63, BLANK=L IOUT=40mA
*6a DAC1=3, DAC2=51, DAC4=63, BLANK=L IOUT=60mA
*7 DAC1=3, DAC2=63, DAC4=63, BLANK=L IOUT=71mA
*3b DAC1=0, DAC2=17, DAC4=63, BLANK=L IOUT=5mA
*4b DAC1=1, DAC2=17, DAC4=63, BLANK=L DAC3=00 IOUT=10mA
*5b DAC1=2, DAC2=37, DAC4=63, BLANK=L IOUT=20mA
*6b DAC1=3, DAC2=51, DAC4=63, BLANK=L IOUT=30mA
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TOSHIBA TB62718AF

Switchin characterictics
(Typ : VDD=5V, Topr=25degC, CL=50pF,
Min/Max : VDD=4.5 to 5.5V, Topr=-40 to 85degC, CL=50pF, unless otherwise noted. )

Parameter Symbol Test Condition Min Typ Max Unit
Tristate output
propagation delay for tpZH/ZL | DOE -> PO DATAOto 7 8 16 30
enable
Tristate output
propagation delay for tpHZ/LZ | DOE -> PO DATAOQ1i07 8 16 30 ns
disenable
Rise time tr OUT 0010 15 10 17 30
ALARM1 to 2 0.2 04 0.8 us
Fall time tf OUT00to 15 20 40 70 ns
ALARM1 o 2 2 4 8 ns
tpHL BLANK -> OUT 00 to 15 30 60 120
tpLH PWM CLK -> OUT 00 to 15 70 120 200
tpHL 40 70 140
Propagation delay tpLH LED TEST -> OUTO00 to 15 60 110 190
tpHL 30 60 130 ns
tpHL /RESET -> OUT 00 to 15 30 60 130
PICLK -> PO DATAOto 7 20 30 70
tpd PISEL -> PO DATAOto 7 20 30 70
SI CLK -> SO DATA 10 18 40
Sl SEL -> SO DATA 10 20 40
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TOSHIBA

TB62718AF

Operating explanation and truth value table (1/12 pages)

Serial data transfer : standard current adjustment DAC1 and DAC2

(about the data register SI REG[7 : 0])

SIDATA | SICLK | SILATCH | SISEL | SO DATA Operating and function
Choose the input data of standard current
; RN L H Horl | adiustment (8 bits 2bits and Bbits) with Sl
(8times) SEL=H. Transfer data to SI REG1 by up edge
| 8times input of SI CLK.
HorL Hold the data transferred to SI REG1 by up
5 L S H No edge of SI LATCH. Set is reflected on standard
. Change | current adjustment from the moment when it is
(1time) held.

Figure 1-1 : serial data transfer timing figure
(standard current adjustment, the case of Sl SEL=H, for example of 1 device.)
(

J

/RESET

SISEL  _|

Sl DATA _I_I_,_\_,_‘__ Hold data by up edge of SI LATCH after the data transfer

SI CLK _foLﬂﬂﬂfoU'l

S| LATCH

/ of 1 device (clock input of 8 times).

SO DATA D_SReset data with /RESET=L

Show logic un-fixed condition \
before the input after resetting.

SODATA synchronizes in 8th clock after resetting,
and it is outputted.

Figure 1-2: serial data transfer timing figure
(standard current adjustment, the case of SI SEL=H,
for example of cascade connected of 2 devices. )

/RESET ‘|_[5'>

SI SEL ] |
SI DATA | | [ 1

[

SILATCH

SO DATA Reset data with /RESET=L |
(1st device ) D‘S‘

Show logic un-fixed condition
before the input after resetting.

|_| I_T Hold data by up edge of SILATCH

after the data transfer
of 2 device (clock input of 16 times).

SODATA synchronizes in 8th clock after resetting,
and it is outputted.
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TOSHIBA TB62718AF

Operating explanation and truth value table (2/12 pages)

Serial data transfer : dot adjustment DAC4.
(about the data register SI REG2[127 : 0])

Si SO . ,
DATA SICLK | SILATCH | SISEL DATA Operating and function
& Choose the input data of dot adjustment (128
1 (128 L L HorL | bits) with SI S.EL=L.. Transfer data to S| REG2 by
times) up edge 128 times input of Sl CLK.
HorL f No Hold the data transferred to SI REG2 by up edge
2 L (1time) L Change of SI LATCH. Set is reflected on dot adjustment
9€ | from the moment when it is held.

Figure 2-1 : serial data transfer timing figure

(dot adjustment, the case of SI SEL=L, for example of 1 device.)
/RESET ’

Input the effect-less data two bits of L or H level here.

SISEL | ’/ N ‘
SIDATA [ H—ZQ [ 1]
o —THARRAAIL  RASARAAA.__

dot adjustment data for dot adjustment data for

Hold data by up edge of SI LATCH
after the data transfer

OUT15(1st device). OuTOO(1st devicg). / of 1 device (clock input of 128 times).
SILATCH ‘ ﬂ_
SO DATA D—S‘, Reset data with /RESET=L [ ]
(1st devixe) \ \
Show logic un-fixed condition SODATA synchronizes in128th clock after resetting,
before the input after resetting. and it is outputted.

Figure 2-2 : serial data transfer timing figure
(dot adjustment, the case of SI SEL=L, for example of cascade connected of 2 devices. )

(
/RESET %
Input the effect-less data two bits of L or H level here.

SISEL | wa N N\ -
sosra L L_JLQLUL___L1__TL QL]
o —MRRARRA . FIRRARAAA SAAARASAL . AARARAARA

dot adjustment data dot adjustment data  dot adjustment data dot adjustment data
for OUT15(1st device). for OUTOO(1st device). for OUT15(2nd device). for OUTO0(2nd device).
SILATCH : Z Z
I Reset data with /RESET=L | | T
SO DATA § \
(1st devixe) \
Hold data by
Show logic un-fixed condition SODATA synchronizes in128th clock after resetting, up edge of SILATCH
before the input after resetting. and it is outputted. after the data transfer
of 2 device

(clock input of 256 times).
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Operating explanation and truth value table (3/12 pages)

DAC1| Set details of standard current adjustment DAC1 ( about data SIREG1[7:6])

Sl
/RESET SSEJL ![?;Eg SI[ST)E]G ng%m Operation and function Notes
It is based on the current )
H H HH | XXXXXX | 100[%] | value set with REXT, and set | When SISEL=H is chosen,
in 100 %. MSB sides 2 bits are
equivalent to set of standard
; ; ; current adjustment DACH.
H H | HL | 000x | 750%] f,zs setinthe same wayin 75 | o it current is set in 4 step.
H H LH | xxxxxx | 50[%] ‘I)Z is set in the same way in 50
H H LL | XXXXXX | 25[%] L}o is set in the same way in 25
1r X LL LLLLLL | 25[%] Easrg g;ngétl;)n after resetting

DAC2| Set details of standard current adjustment DAC2 ( about data SIREG1[5:01])

Si
/RESET SSElL [F;Eé? S'[SFf(l)E]G Cgrar?ent Operation and function Notes
It is based on the current
H H | xx | TR 4001 | value set with DACH, and
set in 100 %. When S| SEL= H is chosen,
LSB sides 6 bits are
HHHHHL | 99.0[%] equivalent to set of standard
current adjustment DAC2.
Set 64 steps is possible Output current is
H H XX to to from the current range 100 | Setin 64 step.
to 40%. (1LSB=0.95 %)
LLLLLH | 40.9[%]
H H XX LLLLLL 40[%)] It isoset in the same way in
40 %.
o Early condition after
N X L LLLLLL 40 [%] resetting is set by 40 %.
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Operating explanation and truth value table (4/12 pages)

The polarity of the input serial data of
standard current adjustment(SI REG1[7:0]) and dot adjustment(SI REG2[127:0])

Figure 3-1 : the case of serial data transfer timing figure
( SI SEL=H, select data input of standard current adjustment for DAC1 and DAC2)

standard current standard current
adjustment data is 6bits adjustment data is 2bits
SIDATA —oFF [oFF [oFF [o-FF [oFF [oFF [DFF |DFF | SO DATA

SIRLESHO}\ \ \ \ \ \ \ sxRMEg;m

SI LATCH 4|D-LAT ID-LAT |D-LAT |D-LAT |D-LAT ID-LAT ID'LAT |D-LAT |

Figure 3-2 : the case of serial data transfer timing figure
( SI SEL=L, select data input of dot adjustment for DAC4.)

dot adjustment dot adjustment

data is 6bits \r;)t use‘I data is 2bits I data is 6bits not use‘ data is 2bits
SIDATA — | | | | | [x[x| [ | | | [ [ [x][x—— sODATA
SI REG2[0] SIREG2[7] SIREG2[120] SI REG2[127]
LSB MSB
SILATCH AN \\\\\\
' AR RRR'
DACA4 ( 6bit DAC ) | DACA4 ( 6bits DAC ) |
for OUTO0 for OUT15
DAC4| Set details of dot adjustment DAC4 ( about data SIREG2[127 : 0] )
/RE [ SI About 8bits
SE | SE gﬁ unit of ngteent Operation and function Notes
T | L SIREG2[127:0]

It is based on the current
H L H XXHHHHHH | 100[%] | value set with DAC1 to

DAC3 and set in 100 %. When SISEL="L" is chosen,

8 bits out of 128 bits are equivalent to
set of each output,
and the LSB sides 6 bits of 8 bits are

XXHHHHHL | 98.7[%)]
Set 64 steps is possible

from the current range ot N dot adustment
RN . i from the ou! Output current is set in 64 step.
(1LSB=1.27 %) SIREG2[7:0]
XXLLLLLH | 21.3[%] -> adjustment data of OUTO0.

SIREG2[15:8]

: : -> adjustment data of OUTO1.
H| L | H | x| 2o |ltissetinthesameway | o porcn o7.100]

in 20 %. X
-> adjustment data of OUT15.

o Early condition after
U)X H XXLLLLLL 20[%] resetting is set by 20 %.

Input of data is possible in the case of
H | x L | XXHHHHHH | 100[%] It is setin the same way | the DCEN=L level as well. Adjustment

in 100 %. is done when it is made DCEN=H
level.
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Operating explanation and truth value table (5/12 pages)
Pararell data transfer : all bit adjustment DACS3.
(about the data register PI REG1[7 : 0])

P'[?:’(\)}'A PICLK | | acn | PISEL PO[%]T A Operation and function
J— Choose the input data of all bit adjustment (8bit, 5bit
1 L H HorL [ and 2bit) with Pl SEL=H. Transfer data to Pl REG1
(1time) by up edge 1 time input of Pl CLK.
Horl - No Hold the data transferred to PI REG1 by up edge of
2 L H change PILATCH. Set is reflected on all bit adjustment from
(1time) 9 the moment when it is held.

Figure 4-1 : pararell data transfer timing figure
(all bit adjustment, the case of Pl SEL=H, for example of 1 device.)

(
/RESET ] )
PI SEL N ‘
PIDATAT:0] _X 1111111 X

PI CLK ‘ ﬂ

Hold data by up edge of PI LATCH
after the data transfer

T—L / of 1 device (clock input of 1 time).

PI LATCH

.
PO DATA[7:0] [ ] S\OOO_OOOOOX 111_11111 )
I
\ -
Show logic un-fixed condition
before the input after resetting.

PO DATA synchronizes in 1st clock after resetting,
and it is outputted.

Figure 4-2 : pararell data transfer timing figure
(all bit adjustment, the case of Pl SEL=H, for example of cascade connected of 2 devices. )

{
/RESET 1"
Pl SEL N

PIDATA[7:0] . ( 1111111 X 11011110 X__101_11101
PI CLK ‘ ﬂ ﬂ Hold data by
! : ‘ ﬂ:/ up edge of
PI LATCH ‘ j PI LATCH
L | ' after the data
PO DATA[7:0] [ ] S\ooo,ooooo)( 111_11111 X 110_11110 ) transfer of
(1st device) \ ! ‘ ‘ 2 device
‘ ‘ (clock input of
\ L \ . 2 times).
Show logic un-fixed condition PO DATA synchronizes in PO DATA synchronizes in
before the input after resetting. st clock after resetting, 2nd clock after resetting,
and it is outputted. and it is outputted.
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Operating explanation and truth value table (6/12 pages)

Pararell data transfer : PMW 256 Gray Scale.
(about the data register Pl REG2[127:0])

Pl Pl PO
DATA PICLK LATCH PISEL | DATA Operation and function
[7:0] [7:0]
Ew Choose the input data of PWM 256 Gray scale (8bit
1 L L HorL | X 16) with Pl SEL=L. Transfer data to Pl REG2 by
(16times) up edge 16 times input of P CLK.
HorL Ew No Hold the data transferred to Pl REG2 by up edge of
2 L L change PILATCH. Set is reflected on PWM 256 Gray scale
(1time) 9€ | from the next BLANK=L when it is held.

Figure 5-1 : pararell data transfer timing figure
(PWM 256 Gray scale, the case of PI SEL= L, for example of 1 device.)
(
/RESET '

PI SEL 1 / /
PIDATA[7:0] <__otHF > ozH YZ( oeH X oF X ¥ 101

PI CLK i fZLﬂ ll ﬂ

PWM data for OUT15 PWM data for OUT00

Hold data by up edge of PI LATCH

: after the data transfer
Pl LATCH 22 ‘ “ a— of 1device (clock inputof 1 time).
PO DATA7:0] (L 00H_((00H X otH »
Show logic un-fixed condition \ PO DATA synchronizes in 16th clocks after resetting,
before the input after resetting. and it is outputted.

Figure 5-2 : pararell data transfer timing figure
(PWM 256 Gray scale, the case of Pl SEL=L, for example of cascade connected of 2 devices.)

[4
/RESET US’
PI SEL _|

PIDATA[7:0] £ 00H

02H 2K oEH X oFH X 10H X 016 X 02H &OEHX OFH X 10H )

PI CLK (1 F / 1
PWM data for OUT15 PWM data for OUT00 PWM data for OUT15 PWM data for OUTO0
(1st device) 2 (1st device) . (2nd device) (2nd devace)

PI LATCH ‘ T

PO DATA[7:0] [[ oo )(oor X 01H X 02H )CZZ)

(1st device) \ \

Hold data by up edge of
PI LATCH after the data

Show logic un-fixed condition PO DATA synchronizes in 16th clocks after resetting, transfer of 2 devices
before the input after resetting. and it is outputted. (clock input of 32 times).
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Operating explanation and truth value table (7/12 pages)

Set details of all bit adjustment by PWMCLK dividing. ( about data PIREG1[7:51])

JRE | PI Bl
SE | SE Eﬁ REG1
T L (7:5]

PWMCLK

dividing rate Operation and function Notes

The time width of 1 cycle of
PWMCLK PWMCLK becomes the amount of When PI SEL=H is

HpH L H LWL _g/8pWMCLK | change in pulse width of the PWM | chosen,

data 1LSB. MSB sides 3 bits are
LLH 7/8PWMCLK equivalent to set
Variable does the frequency of of all bit adjustment
H | H H to to PWMCLK to 1/8 of the minima. ltis | by PWMCLK dividing.
set in 8 step.
HHL 2/8PWMCLK PIREG1[7:5] varies
The time width of 8 cycle of the minimum pulse

PWM CLK ;
PWMCLK becomes the amountof | Wwidth of the PWM pulse
H| H| H o HAR ) =1/BPWMCLK | change in pulse width of the PWM | output in 8 step.

[HZ] data 1LSB. This set influences

PWM GLK | e time width of 1 cycle of all output.
| x H LLL —8/8PWM PWMCL.K becomgs the amount of
CLK[HZ] change in pulse width of the PWM
data 1LSB.
Input of data is possible in
It doesn't . . the case of the BCEN:L .
H|H L XXX influence it It doesn't influence it. level as well. Adjustment is
N done when it is made
BCEN=H level.

DAC3| Set details of all bit adjustment DAC3 ( about data PI REG2[4 : 0] )

/RE Pl Pl REGH1 BC Current
SET SEL [4:0] EN Rate

Operation and function Notes

It is based on the current
H H HHHHH H 100[%] | value set with DAC1 to

DAC2 and set in 100 %, When Pl SEL="H"Is

chosen,

LSB side 5 bits are equivalent

HHHHL 98.3[%] to set of all bit adjustment,

Output current is

Set 32 steps is possible from | setin 32 step.

H H to H to the current range 100 to
| 50%. (1LSB=1.61 %)

i
LLLLH 51.6[%]

It is set in the same way in
50 %.

Early condition after
resetting is set by 100 %.

H H LLLLL H 50[%]

L X HHHHH H 100 [%]

Input of data is possible in the
It is set in the same way in case of the BCEN=L level as

H X HHHHH L 100[%] | 100 9% well. Adjustment is done when
it is made BCEN=H level.
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Operating explanation and truth value table (8/12 pages)

Set details of all PWM 256 Gray scale ( about data Pl REG2 [127:0], 8bit X 16)

. Outpiut
/RESE | prgeL | Tworce(@0l) Pulse Operation and function Notes
Rate
Output pulse width is PISEL= "L" is chosen
H L HHHHHHHH | 255/255 muximum valuue W"hen and PWM gray scale controls
input data are "FF". output pulse width.
HHHHHHHL | 2547 Trar&sfer 1 word (C?ight bits) X 16
54/255 word as pararell data.
The P\IN';A 1"“5% 1 word is the PWM data of each
H L to to control of 1-255 gray | oytpyt pulse width is
scale is possible by set in 256 step.
the input data.
LLLLLLLH 1/255 Pl REG2[7:0]
PH;;E EV\{M da]ta of OUTOO.
. 2[15:8
H L | Lllier | oss | [tisoutputoff when > PWM data of OUTO1.
input data are "00". P'REGQ[127120]
. -> PWM data of OUT15.
Early condition after
the reset signal input Output minimum pulse width is
LI X0 | LLLLLLLL | 00256 | i 07285 (output | 1/PWMCLK.
off).

The polarity of the input serial data of
all bit adjustment(PlI REG1[7:0]) and PWM256Gray sclae (Pl REG2[127:0])

Figure 6-1 : the case of Pararell data transfer timing figure

( Pl SEL=H, select data input of

( Pl SEL=L, select data input of

all bit adjustment for DAC3) PWM256 Gray scale)
PI REG1[7] PI REG2[7] PI REG2[127]
MSB MSB MSB
PI DATA [7 PO DATA [7] PI DATA[7] 1 H ’_ PO DATA[7]
all bit adjustment | / | / |
by PWMCLK dividing. g \ B \
2 M S
E N 3 R
2 ] NEEEER
all bit adjustment a [ \ S \
by DAC3. & N2 N\
PI DATA [0 —— PO DATA [0] PI DATA [OA: ------ ; \: % PO DATA [0]
PI R%%%[o PI Rt%?ag[m Nd P REezhsz%j AW
/PI LATCH /PI LATCH
PWM pulse PWM pulse
generator circuit generator circuit
for OUT-00 for OUT-15
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Operating explanation and truth value table (9/12 pages)
Reference table : output current set value (1)

DACT (2 bit) DAC2 (6 bit) DAC3 (5bit) DAC4 (6bit)
Input Current Input Current Input Current Input Current
No Dgta rate1 No tha rate2 No Dgta rate3 No Dgta rate4
3 11 1.00 63 111111 1.000 31 11111 **1.000 63 111111 63
2 10 0.75 62 111110 0.990 30 11110 0.984 62 111110 62
1 01 0.50 61 111101 0.981 29 11101 0.968 61 111101 61
0 00 *0.25 60 111100 0.971 28 11100 0.952 60 111100 60
59 111011 0.962 27 11011 0.936 59 111011 59
\ 58 111010 0.952 26 11010 0.919 58 111010 58
\ 57 111001 0.943 25 11001 0.903 57 111001 57
\ 56 111000 0.933 24 11000 0.887 56 111000 56
\ 55 110111 0.924 23 10111 0.871 55 110111 55
\ 54 110110 0.914 22 10110 0.855 54 110110 54
\ 53 110101 0.905 21 10101 0.839 53 110101 53
\ 52 110100 0.895 20 10100 0.823 52 110100 52
\ 51 110011 0.886 19 10011 0.807 51 110011 51
\ 50 110010 0.876 18 10010 0.790 50 110010 50
\ 49 110001 0.867 17 10001 0.774 49 110001 49
\ 48 110000 0.857 16 10000 0.758 48 110000 48
\ 47 101111 0.848 15 01111 0.742 47 101111 47
\ 46 101110 0.838 14 01110 0.726 46 101110 46
\ 45 101101 0.829 13 01101 0.710 45 101101 45
\ 44 101100 0.819 12 01100 0.694 44 101100 44
\ 43 101011 0.820 11 01011 0.677 43 101011 43
\ 42 101010 0.800 10 01010 0.661 42 101010 42
41 101001 0.791 9 01001 0.645 41 101001 41
40 101000 0.781 8 01000 0.629 40 101000 40
\ 39 100111 0.771 7 00111 0.613 39 100111 39
\ 38 100110 0.762 6 00110 0.597 38 100110 38
\ 37 100101 0.752 5 00101 0.581 37 100101 37
\ 36 100100 0.743 4 00100 0.565 36 100100 36
\ 35 100011 0.733 3 00011 0.549 35 100011 35
\ 34 100010 0.724 2 00010 0.532 34 100010 34
\ 33 100001 0.714 1 00001 0.516 33 100001 33
\ 32 100000 0.705 0 00000 0.500 32 100000 32
\ 31 011111 0.695 31 011111 31
\ 30 011110 0.686 \ 30 011110 30
\ 29 011101 0.676 \ 29 011101 29
\ 28 011100 0.667 \ 28 011100 28
\ 27 011011 0.657 \ 27 011011 27
\ 26 011010 0.648 \ 26 011010 26
\ 25 011001 0.638 \ 25 011001 25
\ 24 011000 0.629 \ 24 011000 24
\ 23 010111 0.619 \ 23 010111 23
\ 22 010110 0.610 \ 22 010110 22
21 010101 0.600 21 010101 21
20 010100 0.591 \ 20 010100 20
\ 19 010011 0.581 \ 19 010011 19
\ 18 010010 0.571 \ 18 010010 18
\ 17 010001 0.562 \ 17 010001 17
\ 16 010000 0.552 \ 16 010000 16
\ 15 001111 0.543 \ 15 001111 15
\ 14 001110 0.533 \ 14 001110 14
\ 13 001101 0.524 \ 13 001101 13
\ 12 001100 0.514 \ 12 001100 12
\ 11 001011 0.505 11 001011 11
\ 10 001010 0.495 \ 10 001010 10
\ 9 001001 0.486 \ 9 001001 9
\ 8 001000 0.476 \ 8 001000 8
\ 7 000111 0.467 \ 7 000111 7
\ 6 000110 0.457 \ 6 000110 6
\ 5 000101 0.448 \ 5 000101 5
\ 4 000100 0.438 \ 4 000100 4
\ 3 000011 0.429 \ 3 000011 3
\ 2 000010 0.419 \ 2 000010 2
\ 1 000001 0.410 \ 1 000001 1
0 **000000 0.4 0 **000000 **0

The formula of set resistance :This value is theory value. Actual current value contains error and so on in this value.
REXT [k ohms] =

(1.9 X Current Rate1 X Current Rate2 X Current Rate3 / Output Current [mA]) X (1+(7 X Current Rate4/105)) X19.4
And, ** mark is after the initialization value of the resetting (/RESET=L) .
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Operating explanation and truth value table (10/12 pages)

Reference table : output current set value (2)
**The reference value of the standard current adjustment under a some condition.
(REXT=2.7 kohms fixation surface brightness adjustment =MSB dot adjustment =MSB)
Unit : mA

DAC2

DAC1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 71 7.3 7.4 7.6 7.8 7.9 8.1 8.3 8.5 8.6 8.8 9.0 9.1 9.3 9.5 9.6

1 142 | 145 [ 149 | 152 | 156 | 169 | 162 | 166 | 169 | 172 | 176 | 179 | 183 | 186 | 189 | 193

2 213 | 218 | 223 | 228 | 233 | 238 | 243 | 249 | 2564 | 2569 | 264 | 269 | 274 | 279 | 284 | 289

3 284 | 29.1 | 296 | 304 | 31.1 | 318 | 325 | 331 | 338 | 345 | 352 | 368 | 365 | 372 | 379 | 386

DAC2

DAC1 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

0 9.8 10.0 | 101 103 | 105 | 10.7 [ 108 | 11.0 | 11.2 113 | 16 | 1.7 | 11.8 | 120 | 122 | 123

1 196 | 199 [ 203 | 206 | 21.0 | 21.3 | 216 | 220 | 223 | 227 | 230 | 233 | 23.7 | 24.0 | 243 | 247

2 204 | 299 | 304 | 309 | 314 | 320 | 325 | 33.0 | 335 | 340 | 345 | 350 | 365 | 36.0 | 365 | 37.0

3 392 | 39.9 | 406 | 412 | 419 | 426 | 433 | 440 | 446 | 453 | 46.0 | 46.7 | 47.3 | 48.0 | 48.7 | 494

DAC2

DAC1 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

0 125 | 127 | 129 | 180 | 132 | 134 | 135 [ 137 | 139 | 140 | 142 | 144 | 145 | 147 | 149 | 15.0

1 250 | 254 | 2567 | 260 | 264 | 267 | 27.0 | 274 | 27.7 | 281 284 | 287 | 29.1 | 29.4 | 29.8 | 30.1

2 375 | 38.0 | 386 | 390.0 | 39.6 | 40.1 | 40.6 | 41.1 | 416 | 421 426 | 43.1 43.6 | 44.1 | 446 | 451

3 500 | 50.7 | 514 | 521 | 527 | 534 | 541 | 548 | 554 | 56.1 | 56.8 | 575 | 58.1 | 58.8 | 59.5 | 60.2

DAC2

DACt 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

0 152 | 154 | 1566 | 167 | 159 | 16.1 16.2 | 16.4 | 166 | 16.7 | 169 | 17.1 172 | 174 | 176 | 178

1 304 | 30.8 | 311 | 314 | 318 | 321 | 325 | 328 | 331 | 335 | 338 | 341 | 345 | 348 | 362 | 355

2 456 | 46.1 | 46.7 | 472 | 47.7 | 482 | 487 | 49.2 | 49.7 | 502 | 50.7 | 512 | 61.7 | 622 | 527 | 532

3 609 | 615 | 622 | 629 | 636 | 642 | 649 | 656 | 663 | 669 | 676 | 683 | 69.0 | 69.6 | 70.3 | 71.0
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Operating explanation and truth value table (11/12 pages)

Temperature detection function (It can be monitored with the ALARM1 terminal.)
Do two-step temperature detection as mentioned in the bottom table. (TSD1/TSD2)

Juction
Temperat ALARM1 OUT00to 15 Function
ure [degC]
Normal
-40 to 120 Off Operation
Normal On (L level) does ALARM1 terminal when chip

Over 120 On Operation temperature reaches the following range (TSD1). It
doesn't influence other functions.

When chip temperature reaches the following range
(TSD2), on (L levely does ALARM1 terminal, and output
terminal offs.

Over 140 On Off Do a release of this output off with the input of up edge
of the TSENA terminal or the /RESET terminal =L. At
this time, inside data aren't reset. All inside data are
reset in the case of the /RESET terminal =L, too.

Output open detection function (It can be monitored with the ALARM2 terminal.).
Do output open detection as mentioned in the bottom table.

Output )
Voltage [V] ALARM2 Function
>=VDD X 0.04 Off
Output opening is detected by the following voltage, and on (L level) does
=<VDD X 0.04 On ALARM2 terminal. (Or, when output voltage almost became a GND voltage
for some reasons.)

Pulse cancellation circuit (Wh

en it is monitored from the output open detection ALARM2 terminal.)

PWMCLK ALARM2 Function
Input Operating Sggr?sdetectlon detects the case that output continues the fixed time and
Pulse cancellation circuit is built in to ignore moment detection by the
No Input Always Off switching noise of the output and so on. ALARM2 output doesn't do on (L
level) when PWMCLK isn't inputted because PWMCLK is being used.

The block diagram of the protection circuit
A release of output off and the clearance of the inside data

/RESET
LED TEST Output off 45—
TSENA By up edge, a release of output off
Constant
ALARM1 ‘ 1502 Output OF Current
Output
Output
ALARM2 — Pulse opZ:: —
Cancel Detection
Continue one time, and detect the case of opening.
16
OUT[15:0]
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Operating explanation and truth value table (12/12 pages)

Look it over about the protection circuit function.
Operating chart (about TESNA terminal and ALARM1 and output terminal OUTO0O0 to 15)

Juction .
Temperature Unit:degC
s [BE | T<=| ToDI TSD2 |, amnny ouT Function
ENA T 120 Tj<=120 Tj<=140 00to 15
X L O - - Off On Condition of device resetting
X H O - - Off On Output is usually operating.
X L - O - On On Condition of device resetting
Normal ALARM?1 shows L level, and warns of
X H - Q - On Operation rise in temperature. Qutput is usually
P operating.
) ) Even if resetting is inputted, when
X L O O] ot Juction temperature is high, output off
ALARM1 shows L level, and warns of
X H - - O On Off rise in temperature. Qutput is usually
operating.

Note : Inside TSD circuit moves regardless of the input voltage of the TSENA terminal
and the input voltage of the /RESET terminal.
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Serial data input timing chart

BLANK Output Off | Output On
/RESET
Data of DAC1to 2 Data of DAC3 for QUT15 Data of DAC3 for QUTO0
L G S G S
1st

SICLK

SI LATCH U Ki

SI SEL Select Input of star\dard current Select Input of Dot adjustment data.
adjustment data.

1
SO DATA < The data read with 1st Time

The data read with 1st Time

SO DATA outputs standard current | SO DATA outputs dot adjustment data.
adjustment data.

Complement : There are no relations in output on off, and the input of the serial data can be inputted.
The moment it is held by SI LATCH signal, serial data influences output current value, output pulse width.

Parallel data input timing chart
BLANK

/RESET ‘ ‘
DOE PWM data for OUT15 - for OUTOO) j i
ATt 7] X X Py -
Pl CLK : 1st ﬂ ﬂ ﬂ ﬂ : 1st ﬂ | for all bit Ac‘ijL‘lstment Data

] 1Time ~ - - - cmmmeeaaaa 16Times j L
PI LATCH . ‘ A

Output Off & data hold
Output on & data transfer Output on & data transfer

Hold PWM and output on data and all the output adjustment data.

Select Input of all bit adjustment data.

PISEL * Select Input of PWM and output on data. | ‘ | (Siet'eCt Input of PWM and output on
‘ ata.
PO DATAOto 7 Y : : — The data read with 1st Time
High ‘ High . AN
impedance The data read with 1st Time . impedance

PODATA 0Oto7 outputs PWM data. ' PODATA Oto7 outputs PODATA 0Oto7 outputs PWM data.

. all bit adjustment data. -

OUTOO0 to 15 Output on (However, it off by the PWM data ="0" . Off i i !

i i ;
i i i

It synchronizes for up edge of BLANK,
and start output PWM operating.

Complement : There are no relations in the BLANK signal, and pararell data transfer can be inputted.
Control PWM pulse by the BLANK signal. Recommend what is done after data transfer is
made BLANK=H and made output off.
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PWM operating timing chart and all bit adjustment by PWMCLK dividing.

Output Off & data hold Qutput Off & data Change & hold

BLANK |_| ‘ ‘ Outputcanon. ‘ |—| Output can on.

/RESET ] l l l | | I | }
OUTO00 to 15 | C on ‘ ‘ . off - ‘ I on off

tBLANK(8) ' ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Minimum PWM Control Time
-

) - ) ) ) ) ) ) ) tBLANK(8)=(1/(8/8 PWMCLK )) * 256
tBLANK(7) ‘ !
—> - tBLANK(7)=(1/(7[8 PWMQLK n* 256
BLANK(6) . ‘ ‘
— ~—— {BLANK(8)=(1/(6/8 PWMCLK)) * 256
about {BLANK(5) - ‘ ‘ ‘ ‘ ‘ ‘ ‘
PWMCLK Dividing — ; ; -——  iBLANK(5)=(1/(5/8 PWMCLK)) * 256
IBLANK@),_ ‘ ‘ - BLANK(4)=(1/(4/8 PWMCLK )) * 256
tBLANK(3) ‘ ‘ ‘ ‘ ‘ ‘
> -——  {BLANK(3)=(1/(3/8 PWMCLK)) * 256
BLANK(2) ' ‘ ‘ : ‘ ‘
— -—— ' BLANK(2)=(1/(2/8 PWMCLK )) * 256
BLANK(1) | ‘ ] i ]
-+—— Muximum PWM Control Time
tBLANK(1)=(1/(1/8 PWMCLK)) * 256
QUT00to 15 .
case of ﬂ?e PWM data "00h" . Output off because data are "h00" though it can on.
OUTO? to 15 " . Because data are "h01",
case of the PWM data "01h" i
P JBPWMOLK. output on with 1/255 of tBLANK.
OUTO? tf? 1SWM d 80h
case of the ata "80h* Because data are "h80",
and 1/8PWMCLK. —‘ output on with 128/255 of tBLANK.
OUTO00 to 15 ‘ I
case of the PWM data "FEh" Because data are "h80", .
and 1/8PWMCLK. output on with 254/255 of tBLANK. |,

PWM Operaring Timing :
Output terminal starts PWM pulse output when BLANK signal is made L level from the H level.
(It is simultaneous with 16 output as well.)
Output output pulse only once toward BLANK signal's changing once in L from H.
Therefore, when the same PWM data again are used, must make BLANK signal L level again from the H level.

PWMCLK Dividing :

See the center of the upper figure. Brightness of the LED module can be changed to eight steps by divide
of PWMCLK without adjusting current value.

As for brightness adjustment in the big range, recommend using divide of PWMCLK.
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Logic input and output timing wave form (1)

1.PI CLK(SI CLK) vs Pl DATAO to 7 (S| DATA)
PI CLK(SI CLK) vs PO DATAO to 7 (SO DATA)

Ja—— twH twh ———r

PICLK / i i
(SI CLK) 50% A 50% 50%
Pl DATA[70] 50% 50%

(S| DATA) thold

t setup

PO DATA[7:0]
(SO DATA) 50% 50%

tpd tpd

2. PI SEL(SI SEL) vs Pl CLK(SI CLK)

(S! CLK) 50%

Pl DATA[7:0]
(SI DATA)

Ja—— twH
Pl CLK /

twL ———mt
50% 50% /—\—

Pl SEL "‘.\‘ \'\ "-,‘. ‘\'*., ! ,:"! _.."i
(SI SEL) 50% 50% % % 350%—j— —-50%/ /
WY / i

tsetup thold tsetup t hold
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Logic input and output timing wave form (2)

3. PI LATCH(SI LATCH) vs Pl CLK(SI CLK)

PI CLK

fe——twk ——»t

(S1CLK) 0% e WK 0% 0% 7/—\_

Pl DATA[7:0]
(S| DATA)

X

X

(INTERNAL FLIP/FLOP DATA) ><

X

Pl LATCH J@4—— t setup

(SI LATCH)

50%

thold ——m

twith

4. PI SEL(SI SEL) vs PO DATAO to 7 (SO DATA)

PI SEL /
50%

(SI SEL)

50%\

50% 50%

twitl

Pl DATAO to 7
(S| DATA)

50%

50%

r— t pd——

5. DOE vs PO DATAO to 7

DOE

Pl DATA [7:0]

50%X

50%—Z

tpHz/Lz

tpzH/zL
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Logic input and Constant Current Output timing wave form

6. BLANK vs OUTO0O0 to 15 with PWM CLK

- fWDIKI —|
1&— twblkh

BLANK
50% _RSO%

50% RSO%

PWM CLK

There is delay time of 1 cycle of the PWMCLK.

There is delay time of 1 cycle of the PWMCLK. x

OUT00 to 15 50% :50%

(current waveform)

<= tpLH — - {pHL —>

7. /RESET vs OUTOO to 15

BLANK
tw rstl
/RESET 50%\— 50%
OUT00 to 15
(current waveform) 50%
—— {pHL —»

8. LED TEST vs OUTO0O0 to 15

LED TEST 50% " 50%
tpLH
OUT00 to 15
(current waveform) 50%/‘ LHL |\ 5%
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The information contained herein is subject to change without notice.

The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA for any infringements of patens or other
rights of the third parties which may result from its use. No license is granted by implication
or otherwise under any patent or patent rights of TOSHIBA or others.

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 spacified
operating ranges as set forth in the most recent products spacifications. Also, please keep in
mind the precautions and conditions set forth in the TOSHIBA Semiconductor Reliability
Handbook.

The products described in the document may include products subject to foreign exchange
and foreign trade control laws.

(C) 2000 TOSHIBA CORPORATION
ALL RIGHT Reserved
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