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fitipower JD79632A

. GENERAL DESCRIPTION

S960/800/720/640*G640/600/540/480 EPD Driver

The JD79632A is an EPD IC max for 960*640 active mat
driver. It also provides cascade function for dot expansi

or negative analog output voltages. An 8-bit
consists of a Bi-Directional Shift Data |
Each "S[1] .. S[960]" pin is switched to\®ne

After a start pulse of Gats
sequentially for the gate\si e disp

xﬁ\\Q W

Source

CMOS Technology

960/800/720/640 Output Channels Selectable

Drives Segment or Active Matrix Displays

+/-15 Volt Source Output Driver Supply Voltage

Logical Interface: 1.7V ~ 3.6V

Maximum Operating Frequency: 60MHz / 45MHz (VCC = 2.5V ~ 3.6V / 1.7V ~ 2.5V)
Bi-Directional Shift 8-bit Data Inputs

Gate

640/600/540/480 Output Channels Selectable
Built-in Bi-direction Shift Register

Logical Interface: 1.7V ~ 3.6V

Output Supply Voltage : VGL + 45V
Maximum Operation Frequency: 200KHZ
CMOS Silicon Gate

Package

COG type

2019/06/24 2 Rev.1.0
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3. BLOCK DIAGRAM
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TV1

Figure 1. Block Diagram
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4. PIN DESCRIPTION

Table 1. Pin Description

\/QS)ource out
Outp
c royjous to clock CLK.

Pin Name | PinType | Description
Source Driver
CLK Input Sourc_e driver clock input. - _
Data inputs are captured on the rising edge of clock signal.
STL1 SHR Start Pulse Input | Start Pulse Output
Bi-direction H STL2 STLA
STL2 L STL1 _STUASN\P
Global start pulse input. \\& ~
SHR GLOSTLsyndlggﬁgg\
| " H First IC’ sfggo
nput wit L |:|r51\
GLOSTL Pull High | Itis the same and \M’fﬁ start.pulse input in unity
use.
Itis the sam % ous W IC’s start pulse
mput in
hbuts rea from S[960] to S[1].
SHR Input puts read(se tially’from S[1] to S[960].
/ZR\ls ronous tqﬁ@k\
D[7:0] rce\d/lver ta |@Mhey are latched on the rising
' dg of CLK®
abled when OE is logic “H”,
OE D when OE is logic “L”.

A

\Ver’parallel latch enable, transparent when high.
ronous to clock CLK.

urc
It i

\ ource drlver parallel outputs. Range is from VNEG to VPOS.
@) Iways drive to GND by setting OE to logic “L” prior to power

switching on or off.

G

» Source output channel select inputs.
OSELS1 OSELS2 channels
OSELS1 Input with H H 960
OSELS2 Pull High H L 800
L H 720
L L 640
Gate Driver
GCLK Input Gate driver shift_ clock pin._The shift register data is shifted
synchronously with each rising edge of GCLK.
STV1 ubD Start Pulse Input | Start Pulse Output
Bi-direction H STV1 STV?2
STV2 L STV2 STV1
Used as gate driver up/down pulse direction control and
UD Input se_tting cascade sequence input pin.
Display drive outputs shift from G[1] to G[640] when set to “H”
Display drive outputs shift from G[640] to G[1] when set to “L".
Input with Used as gate driver output mode selection pins.
MODE Pull Low MODE = H: Normal single pulse.
MODE = L: Always keep VGL.
2019/06/24 4 Rev.1.0
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Pin Name | Pin Type | Description
Gate Driver
When XON input pin is ‘L, all the output pins are forced to
XON Input with VGH level. Also it has an internal pull high resistor, keep it to
Pull High VCC is preferred when unused. The chip internal shift register
is not cleared when XON input is active.
Gate output channel select inputs.
OSELG1 OSELG2 channels
OSELG1 Input with H H 640
OSELG2 Pull High H L 600 Q.
L H B4\ Y\,>§>
L L 480 \\
Gate driver output pins for drivj isplay’s 'gate signals.
The amplitude of these out i GHM to VGL. The
G[1] ~ G[640] Output output tiFr)ning of these si ronous with the rising
edge of the shift cloglk\
Power Supply KON 2
VPOS Power Supply of positive\ptwer forSource autRuts>
VNEG Power Supply of Regativepdwer for source oUtplits >
VCC Power Power-fof digitakeircuit NIENeN\Y
GND Power | Grondpie)) ~ O\ L\
VGH Power _~Supply of)positive power{orthe gate outputs.
VGL Power> \_8lUpplyof hegative power\okihe gate outputs.
Others NANRSEANAN\Y)
Others’ pads \ Q/Q“ E; \\?
which not be Please (do hot\co t to any signal or power, just let them
mentione @

aboveS)
and MODE ¢ bé\\g)ry@éd during frame.

R

2019/06/24 5 Rev.1.0
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5. FUNCTION DESCRIPTION

5.1. Description

The JD79632A is an EPD IC max for 960*640 active matrix display, include Source driver and
Gate driver. It also provides cascade function for dot expansion.

The Source driver is a selectable 960, 800, 720 or 640 bit long 2-bit wide serial-input
parallel-output driver with level conversion on each parallel output which conv@Z digital bits

into positive, GND, or negative analog output voltages. An 8-bit input bus simditaneously inputs 4

groups of 2 bits each. \
[y O [960] to S[1] end

ncRxonots to the clock CLK.

Terminal SHR, when SHR = logic 1, the data inputs are read seq
of the device. The direction is reversed when SHR is logic 0. J{q

The two input terminals latch enable (LE) and output enaf synchronous to the clock
: sto GND. Terminal LE controls

a when LE is logic O.
\ Qv operating frequency.
Of \‘\\ BROS, GND, v levels according to
the D[7:0] logic levels clocked intghy %-‘q A, modifiee\b OB>pin. The truth tables are
shown in the following tables.
Table 2. Data Inpyt TX v=0to Z{A@&E t@

SHR =H SHR =L
Q= | Dl = | 1o Output [n + 1 + 4Kk] | Output [4(k+1) - n]
1 [ o\ ]\ N0 <N GND
AN\ 1 VROS VPOS
NN Q_((IN\\_\WEG VNEG
N N ~AN\] )) GND GND
P S X VR GND GND
v \ ~N2
Table 3. Source clock input Table
Output channels | Latch clocks | Dummy clocks Total clocks
960 240 240 + Dummy clocks
800 200 > 3 200 + Dummy clocks
720 180 = 180 + Dummy clocks
640 160 160 + Dummy clocks

Note: After the last data, it should append 3 dummy clocks at least.

Examplel: If only 840 output channels in use, the total clocks should be 210+3 at least.

Example2: In cascade application, if output channels are 1920, the total clocks should
be 480+3 at least.

2019/06/24 6 Rev.1.0
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5.2. Power On/Off Sequence

This IC is a high-voltage EPD driver, so it may be damaged by a large current flow if an incorrect
power sequence is used. Connecting the drive powers, [VNEG, VGL] & [VPOS, VGH], after the
logical power, VCC, is the recommended sequence. When shutting off the power, shut off the
drive power and then the logic system or turn off all powers simultaneously.

VOLTAGE G
VPOS
TIME / \»

/ / VCC \
i AN\\ .
POWER ON GND. \% » POWER OFF

/\@\\%“ AN
\)
er On/O

&

@%&’%

LCD Gate output

Figure 3. Signal voltage level

Note: For the input signals: CLK, STL1, STL2, GLOSTL, SHR, D[7:0], OE, LE, OSELS],
OSELS2, GCLK, STV1, STV2, UD, MODE, XON, OSELG1 and OSELG2 “High” level =
VCC, "Low” level = GND.

2019/06/24 7 Rev.1.0
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5.4. Channel Selection Function

Source ' .
OSELS1 | OSELS2 Output Channels Valid Output Channels Invalid Output Channels
H H 960CH S1 ~ S960 None
H L 800CH S1 ~ S400, S561 ~ S960 S401 ~ S560 Fix to GND
L H 720CH S1 ~ S360, S601 ~ S960 836<§\~ S600 Fix to GND
Q.
L L 640CH S1 ~ S320, S641 ~ S960 %&WG Fix to GND
Gate ! .
OSELG1 | OSELG2 Output Channels Valid Output Channels Invalid Output Channels
~NS
H H 640CH G1-~ Ggﬂ@\? None
Q — x
H L 600CH %W G20, G621 ~ G640 Fix to VGL
. Py
L H 540CH \E% 590 %&) G591 ~ G640 Fix to VGL
@\ NN
L L 480CH (( M 1~G5 %1 ~ G80, G561 ~ G640 Fix to VGL

2019/06/24
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fitipower JD79632A
6. ELECTRICAL SPECIFICATION
6.1. Absolute Maximum Ratings
Table 4. Absolute Maximum Ratings (GND = 0 V)
Parameter Symbol Rating Unit

Logic Supply Voltage VCC -0.3t0 +5 \%
Positive Supply Voltage VPOS -0.3t0 +18 \%
Negative Supply Voltage VNEG +0.3t0-18 _ [\ V
Max. Drive Voltage Range VPOS - VNEG 36 o WA\
Supply voltage VGH -0.310 +46 \ \F oW
Supply voltage VGL -25.010 08\ V
Supply range VGH - VGL O3NRRN6 V
Operating Temp. Range TOTR 30N 85> °C
Storage Temperature TSTG S \58 to 5125 °C

Absolute Maximum Ratings are stress ratings.
permanent damage to the device. Functipra
e

exces
Opérati of t
S\

0 h
conditions beyond those indicated in (\.\. | al section
Exposure of the device to the abs % MR ratings foan
device and affect its reliability. \J %
6.2. Recommende % ge
Table 5. Re perating Rakg

these ratings can cause

ieg at these or any other
heet is not implied.
eriod may degrade the

0oVv)
Parameter Condition Symbol | Min. Typ. Max. Unit
<
Somy\Vottage™ /AR \))- vec | 17 3.0 3.6 v
NsupplyWottage 2) \\| ) - VPOS | 10 - 15 Y
Supply Voltage (3NN = - VNEG | -15 - -10 v
| Supply Voltage (4) \\ - VGH 7.0 | vGL+42 | VGL + 45 v
Supply Voltage (5) - VGL -20 - VNEG -4 \%
Clock Frequency (1) - fGCLK - - 200 KHz
VCC =25V ~ 3.6V 60
Clock Frequency (2) VCC =17V =25V fCLK - - 5 MHz
Operating temperature - Ta -20 - 75 °C

6.3. Supply Capacitor Selection

We recommended it is necessary to connect 4.7uF ceramic capacitors from VCC, VGH, VGL,

VPOS and VNEG to GND.

2019/06/24 9

Rev.1.0
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6.4. DC Characteristics
6.4.1. Source DC Characteristics (TA = 25°C, VCC=3.0V, GND = 0V, VPOS = 15V, VNEG = -15V,

CLK=20MHz)
Parameter Symbol Condition Min. Typ. Max. Unit
High level input voltage Viy - 0.8x VCC - VCC \%
Low level input voltage Vi - GND - 0.2x VCC \%
High level output voltage Von lon = 2mA VCC-0. 4 - VCC \%
Low level output voltage VoL loL = 2mA /G?&\\\, NP GND+0.5V \Y

Input leakage current I - A \v\\ - +1 MA

_ S
Input pull high / low VCC = 1.8V @NO 1000

resistan Rex / ReL S - KQ
esistance VCC = 3.0V A\\X\\&? 100 450

PaN
Logic static current, output | When VPO i 30 A
inactive ces Vin = GNRWr %\\ H

Logic current, output

acti\'/e , lecs m\u\\\%&mltched Q\/&\/ ] 3 A

N>
VPOS DC current Wat 'sf\'@% :)) - - 30 MA

VNEG DC current \\@ < \r/&t&tg%tb is\qitcfjee - - 30 pA

L 5V, -15V,
VPOS Switching cuxrfe@\\\\og M_ 57KHz - - 90 mA

L 3) < V, VNEG = -15V,
VNEG wm&@\\@ eer S CI B8, fue = 57KHS - - 90 mA

$ (TA— 25°C, VCC=3.0V, GND = 0V, VGH = 22V, VGL = -20V,

R ey

Parameter Symbol Condition Min. Typ. Max. Unit
High level input voltage VIH - 0.8x VCC - VCC \%
Low level input voltage VIL - 0 - 0.2x VCC \

. Driving current,
High level output current IXOH VO = VGH - 0.5V 0.5 - - mA
Skin current,
Low level output current IXOL VO = VGL + 0.5V -0.5 - - mA
Input Leakage current L - -1 - 1 MA
; VCC =1.8V 200 1000

Inp_uttpull high / low Reu | ReL i KQ
resistance VCC = 3.0V 100 450
Operating current VCC = 3.0V i i
consumption (Note 1) ICC Fclk = 20KHz, No load 120 KA
Operating current VGH = 22V, i i
consumption (Note 1) IGH Fclk = 20KHz, No load 300 KA
Operating current VGL = -20V i i
consumption (Note 1) IGL Fclk = 20KHz, No load 300 KA

Note 1: For STV frequency = 60 Hz and two pulse mode

2019/06/24 10 Rev.1.0
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6.5. AC Characteristics

6.5.1. Source AC Characteristic (TA = 25°C, VCC=3.0V, GND = 0V, VPOS = 15V, VNEG = -15V,
VGL=-20V)
Parameter Symbol Condition Min. Typ. Max. Unit
Clock CLK cycle time tey - 16.67 50 - nsS
D7...DO0 setup time tsu - 8 - - nsS
D7...D0 hold time th - 8 o - nS
STL1/STL2 setup time tsis - 0.5 X toy A ANIN228 X toy nS
960 outputs \\{ 0 Xty - tsus
. 800 outputs \ 200 X tgy - tsys
STL1/STL2 hold time t . - nS
sth 720 outputs 180 X tey - tis
640 outw«\%ﬁ 160 X ty - taas
GLOSTL setup time talostls < N\ D)0 xty, b - 0.8 X toy nS
Q\Ww&\/ N @ 240 X toy - tass
. 200 x tcy - tsts
GLOSTL hold time t (0) nS
glost \ ?Q,b@utputs \ a 180 X tey - tis
2640 outputs () 160 X ty - taas
LE on delay time A <)QEd.y\ﬂ - N\alB5xty | - - nS
LE high-level pulse width A \Ctie> | VCC=6V t93.6Y [ 300 - - nS
LE off delay timg_ \k\\ < A\REoﬁ (( B 200 - - nS
Output settlipgi
30mV \% t 200pF - - 20 uS
&\S VCC- V VPOS 15V, VNEG = -15V, VGL= -20V)
Parameter Symbol Condition Max. Unit
\Clock CLK cycle time tey - 22.22 - - nS
D7...DO0 setup time tsu - 11 - - nsS
D7...DO0 hold time th - 11 - - nS
STL1/STL2 setup time tstis - 0.5 X tgy - 0.8 X tgy nS
960 outputs 240 X tgy - toys
800 outputs 200 X tgy - t
STLL/STL hold time e P 05xty | - ¥ | g
720 outputs 180 X tgy - tsus
640 outputs 160 X tgy - tsus
GLOSTL setup time tglosts - 0.5 X tgy - 0.8 X tgy nsS
960 outputs 240 X tgy - toys
800 outputs 200 X tgy - t
GLOSTL hold time tyosth P 05xty | - I RS
720 outputs 180 X tey - tsus
640 outputs 160 X tey - tsus
LE on delay time tiEdy - 4.5 X tey - - nS
LE high-level pulse width tLe VCC=1.7V to 2.5V 400 - - nS
LE off delay time tLEoff - 250 - - nS
Output settling time to +/-
30mpV 9 tour Cload = 200pF - - 20 us
2019/06/24 11 Rev.1.0
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6.5.2. Gate AC Characteristic (TA= 25°C, VCC = 3.0V, GND = 0V, VGH = 22V, VGL = -20V)

Parameter Symbol Condition Min. | Typ. Max. Unit

Clock rise time Trck 10% to 90% - - 100 nS
Clock fall time Tfck 90% to 10% - - 100 nsS
Clock pulse width (low) Tclkl - 500 - - nS
Clock pulse width (high) Tclkh - 500 - - nS
Clock frequency Fclk - - al? 200 KHz
XON pulse width twxon - 100\ \k D - us
XON to output delay time tep CL=300pF é\\ \V( N 20 us
STV rise time Trstv | 10% to 90% PN 100 nS
STV fall time Tistv | 90%t010% NS | - 100 nS
STV setup to Clock Tsu SN P00 |- [ Tekh-100 [ ns
STV hold from Clock Th oA\ 100> | - | Tckh-100 | nS
Output transfer delay time Td CL@Q&@}?{( N A\/ 3 - us
Output rise time Tr (\-\W\‘m% to 90%{\/ k\ - 1 us
Output fall time Tfﬁ\Q_ )\;B&)pf, 90%;@.&9% S - 1 us
VCC rise time =\ oﬁ& j\\/ /\@ - - 20 ms
VCC fall time s = (\ \\‘ \\M - - 20 ms
VCC waiting time (\\\\/ \{\@f 700 - - ms

NN\ %\D\/
(T%Q@@l.BV C}N\D 2V, =22V, VGL = -20V)
Parameter Symbol Condition Min. | Typ. Max. Unit
cklisetime  SRU\L_Frek | 10% to 90% - - 100 nS
Clotk fall time N Tfek | 90% to 10% - - 100 nS
“Elock pulse width (low) ~ Tclkl - 1000 | - - ns
Clock pulse width (high) Tclkh - 1000 - - nsS
Clock frequency Fclk - - - 200 KHz
XON pulse width twxon - 10 - - us
XON to output delay time tep CL=300pF - - 20 us
STV rise time Trstv 10% to 90% - - 100 nS
STV fall time Tfstv 90% to 10% - - 100 nS
STV setup to Clock Tsu - 100 - Tclkh-100 | nS
STV hold from Clock Th - 100 - Tclkh-100 | nS
Output transfer delay time Td CL = 300pf, - 3 - usS
Output rise time Tr CL = 300pf, 10% to 90% - - 1 usS
Output fall time Tf CL = 300pf, 90% to10% - - 1 us
VCC rise time Ton - - - 20 ms
VCC fall time Toff - - - 20 ms
VCC waiting time Toff-on - 700 - - ms
2019/06/24 12 Rev.1.0
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6.6. Operating Timing

6.6.1. Source

STL1/STL2

CLK

Y

D[7:0]

&%dma \@
AN
[ «——It must append 3 dummy clocks

w74/
\&

The first data
o /_\ /_\_/ \
// //
tLEdly — tLEoff
< > tLE « »
LE < >
. tOUT N

S[1] ~ S[960]

Figure 5. Output Latch / Control Signals

Note: After the last data, CLK must append 3 dummy clocks at least.
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6.7. Timing Waveform

Tclkh Fclk
Tfck <TC|k|= Trck
GCLK 90 90
90 90 / /
_\7 0 10 / 50 50 4 50-\_/—\
. Tsu . . Th -
Tistv—s & Trsty

STV1/ 90} F o0
STV2 10 10

G1to G640

MODE = H

o6

oy
IV QW

6.8. VCC on/off time

—x—————
—-_¥
b

Ton Toff Toff-on

Figure 8. VCC on/off time
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7. DEFINITIONS

7.1,

7.2,

8. REVISION HISTORY

Data Sheet Status

This data sheet contains Tentative data; supplementary data may
be published later.
Data Sheet This data sheet contains final product specifications.

Tentative Data Sheet

Contents in the document are subject to change without notice.

Life Support Application

These products are not designed for use in life support appl r systems where
malfunction of these products can reasonably be expecte rsonal injury. Fitipower
customers using or selllng these products for use in s pficatigns-do so at their own risk and

Revision Content Date

1.0 New Issue (\ ) (\\OM 2019/07/02

O
R
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9. EPD DISPLAY SYSTEM CONFIGURATION

The connection example when the EPD panel of 640(W) x 960(H) is composed by using the EPD
driver (JD79632A) as shown.

\
s
64‘0%6%%\@ \j
N\
Q09

6666666666

S0

e

—

\ G SS
G
GGGGGGGG S2S¥\25 3333333334
W34567@(\ 3 198 1234567890
’ ) X
/ (L W / \\\\ AR \\
>SSGGGGGGGGG \Jj SSGSSSSSGSS GGGGGGGGGGSS
HH1234567891 3231HHH9399 6666666666HH
I 0 2 1116255 - S~ 333333333411
EE 0 EEE0198 1234567890EE
LL LLL LL

DD DDD DD

JD79632
S960 x G640
( Bottom View )

s s s oo G oo s s s

H H H TT ss L ss T H H H

[ VvV I's EE Ee sPo DscGEE ME S| (A% 1

EVVGVPNE ~— ~___~ ETGVSS SLL T4scOTCLL XOSVGTE — ~__~ ENPVGVVE

LGGNCOE L LVNCTTOHSSLL!TL!LLGGUODTCNV L LEOCNGG L

DLHDCSGD D1IDC21ER21E17LK32K12DNE3CD2D DGSCDHLD

4 4
COG
T
- vl FPC
XL

g‘a‘;sl UbeH s o Lsp ¢ G M VVVGVYV Printed
=L ; UD= T E ETo L c o NPCNGG : :
OSELS1, OSELS2=H v L kL D EOCDHL Circuit
OSELG1, OSELG2=H 1 14 K E Gs Boal’d
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The connection example when the EPD panel of 1280(W) x 1920(H) is composed by cascade using
the EPD driver (JD79632A) as shown.

@ (0.0)

EPD Panel
1280(W) x 1920
(Top Vi

\y S SS GGGGG

G SGSS SSGS1G11 11111
3 939 6666 6 6 ~_ 99999999 —~_ 22222
$S2S62 4 4444 66662611 77778
3201019 12345 32010198 67890

S G GGGSS Ss SSG
HH 3 666 HH HH 23
I 33411 11 2
EE 890EE EE 0
LL LL LL
DD DDD ) DD DD
JD79632 S960 x G640 (The first IC) JD79632 S960 x G640 (The second IC)
s s s obBottqgn Viewg s s s| |s s s od Bottem Viewg, s s s
H H H TT SS L SS T H H H H H H TT SS L SS T H H H
| vV s EE €EE sPo DsGcee ME s vV | I vV Is EE eE sPo DsGee ME s %% 1
EVVGVPNE ETGVSS SLL T"SCOTCLL XOSVGTE ENPVGVVE EVVGVPNE ETGVSS SLL T4scOTCLL XOSVGTE ENPVGVVE
LGGNCOEL ~ ™~ LVNCTTOHSSLL !TL 'LLGGUODTCNVL ~ ~— | EOCNGGL LGGNCOEL ~ ™ LVNCTTOHSSLL !TL 'LLGGUODTCNVL 7 ~— [ EOCNGGL
DLHDCSGD D1DC21ER21E17LK32K12DNE3CD2D DGSCDHLD DLHDCSGD D1DC21ER21E17LK32K12DNE3CD2D DGSCDHLD
M| Y4 4 | Y4 coG
L
I 8
- FPC
L
S o LSD C G M VVGVVV .
T E ETO L C o GGNCPN Printed
Notes: \ L, K L D LHDCOE Ci it
: 1 1 K E sG Ircul
SHR=L ; UD=H 7
OSELS1, OSELS2=H Board

OSELG1, OSELG2=H
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The connection example when the EPD panel of 1072(W) x 1448(H) is composed by cascade using
the EPD driver (JD79632A) as shown.

G

EPD 6" Panel
1072(W) x 1448(H)
( Top View

AN
A\ Q%\

@@

[
(0,0)

\

2,
NN NI 2

@\%\f

TE N o = 55 @uo
I < aN N o o o N o
@ S 33 s 2 oz BE BEE
( \ [ @ o \/ o on e n_a (77
/JQ\ - \ \ JINNANN - |- 1T T LA -1 ] \ \ \ \ 1
GGA SGSS\) sess SSGS  SG SS@—$sbs 6. 66 G G GG G SGSS sGss SSGS  SGS  SSGSS SSGS G GG G
8 844 7 4144 3231 939\ 554454 5755 "6 175578 4844 3133 3231 939 66566 4454 5755 "6
0 77 0200 2 625 8 6 8868 6 99 4 01 0 8177 6466 2 625 00000 8868 6 99 4
098 2010 0 019 9 3201 3201 1 01 O 0 98 2010 0 019 32010 3201 1 01 O
JD79632A S960 x G640 (The second IC) JD79632A S960 x G640 (The first IC) b
( Bottom down ) PTET ( Bottom down ) PTET
oo G oo TEUA o0 G 00 TEUA
ss L ss ASST ss L ss ASST
vV s s EE sPoDsGee M s TTE MN vvaa vV s s EE sPoDseee M s TTE MN vvaa
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