HD61203

(Dot Matrix Liquid Crystal Graphic
Display Common Driver)

Description

The HD61203 is a common signal driver for dot
matrix liquid crystal graphic display systems. It
generates the timing signals (switch signal to
convert LCD waveform to AC, frame synchronous
signal) and supplies them to the column driver to
control display. It provides 64 driver output lines
and the impedance is low enough to drive a large
screen.

As the HD61203 is produced by a CMOS process,
it is fit for use in portable battery-driven equipment
utilizing the liquid crystal display's low power
consumption. The user can easily construct a dot
matrix liquid crystal graphic display system by
combining the HD61203 and the column (segment)
driver HD61202,

Absolute Maximum Ratings

Features

Dot matrix liquid crystal graphic display

common driver with low impedance

Low impedance: 1.5 kQ max

Internal liquid crystal display driver circuit: 64

circuits

Internal dynamic display timing generator

circuit

Display duty cycle

When used with the column driver HD61202:
1/48, 1/64, 1/96, 1/128

When used with the column driver HD61200:
Selectable out of 1/32 to 1/128

Low power dissipation: During display: 5 mW

Power supplies: Vec: 5 V + 10%

Power supply voltage for liquid crystal display

drive: 8 Vo 17V

CMOS process

100-pin flat plastic package (FP-100)

Item Symbol Limit Unit Note
Power supply voltage (1) Vee -0.310+7.0 \" 2
Power supply voltage (2) VEe Vec -19.0to Voo + 0.3 \" 5
Terminal voltage (1) V14 ~03to Ve +03 \" 2,3
Terminal voltage (2) V12 Vgg - 0.31t0 Ve + 0.3 \" 4,5
Operating temperature Topr ~20t0 +75 C

Storage temperature Tstg —5510 +125 C

if LSIs are used beyond absolute maximum ratings, they may be permanently destroyed. We

Notes: 1.

strongly recommend you to use the LS within electrical characteristic limits for normal
operation, because use beyond these conditions will cause malfunction and poor reliability.

2. BasedonGND=0V.

3. Applies to input terminals (except V1L, VIR, V2L, V2R, V5L, V5R, V6L, and V6R) and 11O
terminals at high impedance.

4. Applies to V1L, VIR, V2L, V2R, V5L, V5R, V6L, and VER.

5.

Apply the same value of voitages to ViL and V1R, V2L and V2R, V5L and V5R, V6L and V6R,
VEE (23 pin) and Vg (58 pin) respectively.

Maintain Voc 2 VIL = VIR 2 VBL = VBR 2 V5L = VSR > V2L = V2R > Vg
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HD61203

Pin Arrangement

x22 [1] 80] X43
X2t 1 2] X44
x20 [3] 78] X45
X19 [4] X46
X18 [5] X47
x17 [6] X48
X16 [7] 4] X49
x1s [8] 73] X50
X14 [9] 72] X51
X13 [10] Xs52
x12 [11] X53
X11 [12] [69] X54
X10 [13] 68| X55
X9 [14] X56
x8 [15] 66] X57
X7 [16] 65] X58
xe [17] 64] X59
xs [18] 63] X60
X4 [19] 62| X61
X3 [20 61] X62
x2 [21 60] X63
X1 [22 [59] X64
Vee [23 58] Vee
veL [24 V6R
vsL [25 56] VSR
vaL I% 55] V2R
ViL 27 54] VIR
Vce [28] 53] TH
DL % 52] CL2
FS [30 51] CL1
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HD61203

Electrical Characteristics

DC Characteristics
(Vcc =5V +10%, GND =0V, Vcc - VEg = 8.0 to 17.0 V, Ta = =20 to +75°C)

Specifications

Test Item Symbol Min Typ Max Unit Test Conditions Note
Input high voltage ViH 07xVee — Vee v 1
Input low voltage Vi GND — 03xVee V 1
Output high voltage Vou Vec-04 — — v lon = 0.4 mA 2
Output low voltage Voo — — 0.4 v loL =04 mA 2
Vi=Xj on resistance Ron — —_ 1.5 kQ Vec—Vee =17V 13
Load current
+150 pA
Input leakage current i -1.0 — 1.0 HA Vin = 0to Ve 3
Input leakage current L2 -2.0 —_ 2.0 HA Vin = Vgg to Ve
Operating frequency  fopr1 50 - 600 kHz In master mode 5
external clock
operation
Operating frequency  fopr2 0.5 —_ 1500 kHz  In slave mode 6
shift register
Oscillation frequency fosc 315 450 585 kHz Cl=20pF+5% 7,12
Rf = 47 kQ + 2%
Dissipation current lag1 —_— — 1.0 mA In master mode 8,9
(1) . 1/128 duty cycle
Ct =20 pF
Rf = 47 kQ
Dissipation current lag2 —_ _ 200 HA in slave mode 8, 10
(2 1/128 duty cycle
Dissipation current lee — - 100 RA In master mode 8, 11

1/128 duty cycle

Applies to input terminals FS, DS1, DS2, CR, SHL, M/S, and FCS and VO terminals DL, M, DR,
and CL2 in the input state.

Applies to output terminals, @1, 22, and FRM and 1/0 common terminals DL, M, DR, and CL2 in
the output state.

Applies to input terminals FS, DS1, DS2, CR, STB, SHL, M/S, FCS, CL1, and TH, O terminals
DL, M, DR, and CL2 in the input state and NC terminals.

Applies to V1L, VIR, V2L, V2R, V5L, V5R, V6L, and V6R. Don't connect any lines to X1 to
X64.

External clock is as follows.

—

Notes:

o os 00w
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HD61203

- TH . TL {
- TH
External clock 0.7Vece Duty Cycle = TH+TL ™ 100%
waveform 0.5V - -
0.3V : 1 Min Typ Max Unit
ouY 45 50 55 %
—n p— cydle
trep ticp t - - 50 ns
External =2
clock ] OpenOpen tp - - 50 ns
CR R C

6. Applies to the shift register in the slave mode. For details, refer to AC Characteristics.
7. Connect oscillation resister (Rf) and oscillation capacitance (Cf) as shown in this figure.
Oscillation frequency (fasc) is twice as much as the frequency (fe) at 21 or 82,

Cf
CR R (]
ot,82 [

Cf = 20 pF
Rf =47 kQ fosc=2 x fo

8. No lines are connected to output terminals and current flowing through the input circuit is
excluded. This value is specified at Vi; = Vo and V) = GND.

9. This value is specified for current flowing through GND in the following conditions: internal
oscillation circuit is used. Each terminal of DS1, DS2, FS, SHL, M/S, STB, and FCS is
connected to Vg and each of CL1 and TH to GND. Oscillator is set as described in note 7.

10. This value is specified for current flowing through GND under the following conditions: Each
terminals of DS1, DS2, FS, SHL, STB, FCS, and CR is connected to Vcc, CL1, TH, and M/S to
GND and the terminals CL2, M, and DL are respectively connected to terminals CL2, M, and
DL of the HD61203 under the condition described in note 9.

11. This value is specified for current flowing through Vg under the condition described in note 9.
Don't connect any lines to terminal V.

12. This figure shows a typical relation among oscillation frequency, Rf and Cf. Oscillation
frequency may vary with the mounting conditions.

1
]
600} \ -
N C¢ =20 pF
£ 400}
3
O 200}--——————t———--TT= ———
0 50 100
Rt (kQ)
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HD61203

13. Resistance between terminal X and terminal V (one of V1L, VIR, V2L, V2P, V5L, V5R, V6L,
and VBR) when load current flows through one of the terminals X1 to X64. This value is
specified under the following conditions:

Vec- VEg =17V

ViL= MR Vo= Ver= Vec—177 (Voo Vee)
Vo = V2R, Vs1= Vsp= VEg +1/7 (Voo Vi)

RON

ILLVIR s N Aa——
V6L . VBR ———o\o—'\/\/\'—
| Terminal X

WL.WR — o SNo—Aaaa—— ] © (X1 to X64)

VoL . VR O——O—AAA—

The following is a description of the range of power supply voltage for liquid crystal display drive. Apply
positive voltage to VIL = VIR and V6L = V6R and negative voltage to V2L = V2R and V5L = VSR
within the AV range. This range allows stable impedance on driver output (RON). Notice that AV depends
on power supply voltage Voo —VEg.

Vee
" I Vi ML= ViR) Range of Power Supply
==== V6 (VgL = V6R) Voltage for Liquid Crystal
Display Drive
—as| \
>
-
.3 S
AV —LrJ """""" VS (Vs = VsR) /
\\;2 (V2L = V2R )
EE 8 17
Vee— Vee (V)
Correlation between Driver Correlation between Power
Output Waveform and Power Supply Voltage Voo — Vgg and AV
Supply Voltages for Liquid
Crystal Display Drive
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HD61203

Terminal Configuration

Input Terminal

Applicable Terminals :
Vee CR, M/S, SHL, FCS, DS1, DS2, FS
]—I %f:] PMOS
(o
4 %
VO Terminal Applicable Terminals: DL, DR, CL2, M
Vee

(Input circuit)
PMOS

e Ve
I_| — Enable
| ’Jﬂ NMOS iPMOS |_l
ENMOS% Output circuit

(tristate)

Output Terminal

3

Applicable Terminals: o1, 22, FRM

PMOS

el
Nmosi_:]d

Output Terminal
Applicable Terminals:

i
_IT‘\_M__O\“L_ ViR X1 to X64
Vee

==~ pmos

Vec

O V6L, V6R

-

NMOS , vsL, vsR

]

L
FFLNMOS 5 va(, vor
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HD61203

AC Characteristics (Vcc =5V + 10%, GND = 0 V, Ta = -20 to +75°C)

In the slave mode (M/S = GND)

CcL2 0.7 Vcc 4 \
(FCS = GND) 03V \ 1 1
(Shift clock) : ”°° . twoz f | twoin |
pa— L1
by ey , t; 1os
?Fchs Vo) 07 Vee / twroion )| |
= Vce
(Shift clock) 0.3 Ve twhcLaL
toD tpH ;
A
DL (SHL = Vcc) 0.7 Vee
DR (SHL = GND) Ve
Input data A N3 Ve
IDHW|
DR (SHL = Vec) 0.7 Vee
DL (SHL = GND)
Output data \0-3 Vee
Item Symbol Min Typ Max Unit Note
CL2 low level width (FCS=GND) twictaL 450 - - ns
CL2 high level width (FCS=GND) twicLaH 150 - - ns
CL2 low level width (FCS=Vcc) twHCL2L 150 - - ns
CL2 high level width (FCS-Vcc) twHCL2H 450 - - ns
Data setup time tos 100 - - ns
Data hold time ton 100 - - ns
Data delay time too - - 200 ns 1
Output data hold time toHw 10 - - ns
ClL2 rise time tr - - 30 ns
CL2 fall time tf - - 30 ns

Notes: 1. The following load circuit is connected for specification:

Output
Terminal 1

.

30 pF (includes jig capacitance)
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HD61203

2. Inthe master mode (M/S = Vg, FCS = Vg, Cf = 20 pF, Rf = 47 kQQ)

cL2 0.7Vee \
0.3Vce

DL (SHL = V)

DR (SHL = GND)

DR (SHL = Vcc) 0.7Vec
DL (SHL = GND) 0.3Vee

tDFRM } fe—tDFRM

FRM
tom
0.7V,
M cc
0.3Vee
.tt t, tweiH
4 ) 0.7Vee
o1 / 0.5Vce
K 2 0.3Vcee
tweil D12 tp21
N 4 0.7Voo
@2 0.5Vce
| £
tf'tw-zl.'tr
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HD61203

Item Symbol Min Typ Max Unit
Data setup time tos 20 - —_ us
Data hold time ton 40 — — us
Data delay time top 5 — — us
FRM delay time tDFRM -2 — 2 us
M delay time tom -2 — 2 us
Cy 5 low level width twelaL 35 —_ — us
Cyi2 high level width tweloH 35 —_ — us
o1 low level width twa 1L 700 — —_ ns
22 low level width tweol 700 —_ — ns
o1 high level width twetH 2100 —_ — ns
22 high level width twazH 2100 _ —_— ns
o1-02 phase difference o12 700 — — ns
©2-01 phase difference tp24 700 — —_ ns
o1, @2 rise time tr —_ — 150 ns
o1, o2 fall time tf — — 150 ns
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HD61203

Block Diagram

N

2o |8 2saisa sd  SM
1D Y
o| " {UdlM
W3 = b
21 ¥noxo uoieseuet Buiwi) 101950 a1s
W - T
§04 %607 HS
f
607 J81s160) 60
Ha- v9 | €9 | 29 T— A I 1a
—te— HL
—te— |70
SUNJIO J0ALIP
Kedsip [eisAio pinbiy —— 33,
—t—anNo
! , q
¥9X €9X 29X =—=mm—m—mmm e —————— X IX
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HD61203

Block Functions
Oscillator

The CR oscillator generates display timing signals and operating clocks for the HD61202. It is required
when the HD61203 is used with the HD61202. An oscillation resister Rf and an oscillation capacitor Cf
are attached as shown in figure 1 and terminal STB is connected to the high level. When using an external
clock, input the clock into terminal CR and don't connect any lines to terminals R and C.

R CR C || R CR C |
— I Extlf al I
AN {—

V Open E ernal Open

Figure 1 Oscillator Connection with HD61202

The oscillator is not required when the HD61203 is used with the HD61830. Then, connect terminal CR to
the high level and don't connect any lines to terminals R and C (figure 2).

R CR C
I ' I
Open Vee Open

Figure 2 Oscillator Connection with HD61830

Timing Generator Circuit

The timing generator circuit generates display timing and operating clock for the HD61202. This circuit is
required when the HD61203 is used with the HD61202. Connect terminal M/S to high level (master
mode). It is not necessary when the display timing signal is supplied from other circuits, for example, from
HD61830. In this case connect the terminals Fs, DS1, and DS2 to high level and M/S to low level (slave
mode).

Bidirectional Shift Register

A 64-bit bidirectional shift register. The data is shifted from DL to DR when SHL is at high level and from
DR to DL when SHL is at low level. In this case, CL2 is used as shift clock. The lowest order bit of the
bidirectional shift register, which is on the DL side, corresponds to X1 and the highest order bit on the DR
side corresponds to X64.
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HD61203

Liquid Crystal Display Driver Circuit

The combination of the data from the shift register with the M signal allows one of the four liquid crystal
display driver levels V1, V2, V5 and V6 to be transferred to the output terminals (table 1).

Table 1 Output Levels

Data from the

Shift Register M Output Level

1 1 v2

0 1 Vvé

1 0 Vi

0 0 Vs
HITACHI
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HD61203 Terminal Functions

Terminal Number of |/O Connected

Name Terminais to Function

Ve 1 Power Vcc—GND: Power supply for internal logic.
3'250 ; supply Vcc—Vee: Power supply for driver circuit logic.
viL,vaL 8 Power Liquid crystal display driver level power supply.
VsL, veL supply VIL (V1R), V2L (V2R): Selected level

x;g' xgg V5L (V5R), V6L (V6R): Non-selected level

Voltages of the level power supplies connected to V1L and
V1R should be the same. (This applies to the combination
of V2L & V2R, V5L & V5R and V6L & V6R respectively)

M/S 1 | Vecor GND  Selects master/siave.

M/S = Vc: Master mode
When the HD61203 is used with the HD61202, timing
generation circuit operates to supply display timing signals
and operation clock to the HD61202. Each of /O common
terminais DL, DR, CL2, and M is in the output stats.

M/S = GND: Slave mode
The timing operation circuit stops operating. The HD61203
is used in this mode when combined with the HD61830.
Even if combined with the HD61202, this mode is used
when display timing signals (M, data, CL2, etc.) are
supplied by another HD61203 in the master mode.
Terminals M and CL2 are in the input state.
When SHL is Vgg, DL is in the input state and DR is in the
output state.

When SHL is GND, DL is in the output state and DR is in
the input state.

FCs 1 i VecorGND  Selects shift clock phase.

FCS = Voc:  Shift register operates at the rising edge
of CL2. Select this condition when
HD61203 is used with HD61202 or when
MA of the HD61830 connects to CL2 in
combination with the HD61830.

FCS = GND: Shift register operates at the fail of CL2.
Select this condition when CL1 of

HD61830 connects to CL2 in combination
with the HD61830.

FS 1 | VocorGND  Selects frequency.

When the frame frequency is 70 Hz, the oscillation
frequency should be:

fosc = 430 kHz at FCS = V¢

fosc = 215 kHz at FCS = GND

This terminal is active only in the master mode. Connect it
to Vg in the slave mode.
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HD61203

HD61203 Terminal Functions (cont)

Terminal Number of 1/0 Connected

Name Terminals to Function

DS1,DS2 2 ' Vocor GND  Selects display duty factor
Display Duty Factor  1/48 1/64 1/96 1/128
DSt GND GND Ve Ve
DS2 GND Vee GND Ve

These terminals are valid only in the master mode.
Connect them to Vg in the slave mode.

STB 1 I Vecor GND  Input terminal for testing.
™ 1 Connect to STB Vge.
cu 1 Connect TH and CL1 to GND.
CR R,C 3 Oscillator.
In the master mode, use these terminals as shown below:
Internal oscillation External clock
External
r**—l—*l R
| R CR c | rn CR c |

In the slave mode, stop the oscillator as shown below:

Open  Vec  Open
| | |
| R CR c |

21,02 2 (o] HD61202 Operating clock output terminals for the HD61202.

Master mode: Connect these terminals to terminals o1
and 22 of the HD61202 respectively.

Slave mode: Don' connect any lines to these

terminals.
M 1 (o) HD61202 Frame signal.
Master mode: Connect this terminal to terminal FRM of
the HD61202.
Slave mode: Don' connect any lines to this terminal.
M 1 710 MBof Signal to convert LCD driver signal into AC.
HDE1830 Master mode: Output terminal.
or M of Connect this terminal to terminal M of the

HD61202 HD61202.

Siave mode: Input terminal.
Connect this terminal to terminal MB of
the HD61830.
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HD61203 Terminal Functions (cont)

Terminal
Name

Number of 1/0 Connected
Terminais to

Function

CL2

1 11O CL1or MA of
HD61830 or
CL of
HD61202

Shift clock
Master mode: Output terminal

Connect this terminal to terminal CL of
the HD61202.

Input terminal
Connect this terminal to terminal CL1 or
MA of the HD61830.

Slave mode:

DL, DR

2 110 Open or FLM

of HD61830

Data 11O terminals of bidirectional shift register.
DL corresponds to X1's side and DR to X64's side.

Master mode: Output common scanning signal. Don't
connect any lines 1o these terminals
normally.

Connect terminal FLM of the HD61830 to
DL (when SHL = V) or DR (when SHL =
GND)

Voo

Slave mode:

M/S GND

SHL Vee GND Voo GND

DL Output Output Input Output

DR Output Output Output Input

Not used.
Don't connect any lines to this terminal.

SHL

Voc of GND

Selects shift direction of bidirectional shift register.
SHL Shift Direction  Common Scanning Direction

Vee DL-DR X1 - X64

GND DL<DR X1 « X64

X1-X64

64 (o] Liquid
crystal
display

Liquid crystal display driver output.

Output one of the four liquid crystal display driver levels
V1, V2, VS5, and V6 with the combination of the data from
the shift register and M signal.

M | 1 | 0 |

Data 1 0 1 0

|V2|V6|V1|V5|

When SHL is Ve, X1 corresponds to COM1 and X64
corresponds to COM64.

When SHL is GND, X64 corresponds to COM1 and X1
corresponds to COM64.

Output
level

408
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Example of Application

HD61203 Connection List
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HD61203

Outline of HD61203 System Configuration

1. Use with HD61830

a. When display duty ratio of LCD is 1/64

HD61830 —
COM?
No. 1 D
° comes -C
LCD
HD61830
1 comt
No. 1 _E COM64
COM1
COMe4 Lower
HD61830
LCD
No. 1 L, COM1
‘ comes PP
CoM1
Lower
iNo_ 2 COMe4

One HD61203 drives
common signals.

One HD61203 drives
common signals for
upper and lower
panels.

Two HD61203s drive
upper and lower
panels separately

to ensure the

quality of display.
No. 1 and No. 2
operate in parallel.

b. When display duty ratio of LCD is from 1/65 to 1/128

HD61830
No. 1 .,
No. 2

HD61830 ‘
iNO. 1 E

HD61830—
No. 1 —L
" No. 2 B

COM1 Two HD61203s
comizg €D connected serially
drive common signals.
LCD
COM1 Upper Two HD61203s
coM12g PP connected serially
No. 2 COM1 drive upper and
©- CcoMi28 Lower lower panels in
parallel.
LCD Two sets of
COoM1 Upper HD61203s connected
COM128 ppe: serially drive upper
COM1 and lower panels in
COM128 Lower parallel to ensure
the quality of
display.
HITACHI

Refer to
Connection list A.

Refer to
Connection list A.

For both of No. 1
and No. 2, refer to
Connection list A.

Refer to Connection
list B for No. 1.
Refer to Connection
list C for No. 2.

Refer to Connection
list B for No. 1.
Refer to Connection
list C for No. 2.

Refer to Connection
list B for No. 1

and 3.

Refer to Connection
list C for No. 2

and 4.
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HD61203

2.

Use with HD61202 (1/64 duty ratio)

[ One HD61203 drives
No. —+{COM! = 1cp common signais and Refer to
COMG4 supplies timing Connection list D.
| signals to the
HDG1202 HD61202s.
HoeT202 LCD One HD61203 drives
gw Upper upper and lower . Refer to
No. 1 r—E 64 panels and supplies Connection list D.
coves | oo
L+ HD61202 the 02s.
—— HD61202
"1 Two HD61203s drive Refer to
- No. 1 LCD upper and lower Connection list E
o- | COM1 panels in parallel for No. 1.
COM64 Upper to ensure the
COM1 quality of display. Referto
__’—b COME4 Lower No. 1 supplies Connection list F
No. 24 timing signals to for No. 2.
No. 2 and the
—— HD61202 HD61202s.
HITACHI
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HD61203

Connection Example 1

Use with HD61202 (RAM type segment driver)

a. 1/64 duty ratio (See Connection List D)

c
Cif
CR
Rf¢
+5V (Voo) R
Ravi CC
— V1L, VIR
R1 $ ~_]R3 Vs!vsL, VER
R13[Z1R3
) V3
R2 3 R3
11 V4
R13 \_] R3.V5 VSL, VSR
R1
BRY2 V2L, V2R
V
EE VEE
c,_‘Q'Comrast
-0V
ovVo- J, GND
Open DL
Open DR

HD61203 ( ) is at SHL = Low

X1

(X64)

X64

(X1)

cL2

FRM

o1

82

SHL

Vee

DS1|—

Ds2

cL1
Fs

ws

FCs
§T8

,

r

R3=15Q

COM1
S LCD panel

COMé4

M

cL HD61202

FRM xXoee
JJJJd 09 w

02 T2y o5 u
SRR TLE

=z
SeY

Figure 1 Example 1

Note:  The values of R1 and R2 vary with the LCD panel used.

When bias factor is 1/9, the values of R1 and R2 should satisfy

R1 1
4R1 +R2" 9

For example,
R1 =3k, R2 = 15kQ
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HD61203
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Figure 2 Example 1 Waveform (RAM Type, 1/64 Duty Cycle)
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HD61203

Connection Example 2

Use with HD61830 (Display controller)
a. 1/64 duty ratio (See Connection List A)

Open c X1 COM1
Voo CR (X64)
Open R S LCD panel
( Vec——{Vee ();(54 COM64
1)
Vi ——VIL, VIR 2
VIR Z
o| ve——veL, ver *
Ql I
£ »
= w M MB
4 @ cL2 CL1
5 sL. = HD61830
% Vs VSL.VSR = bLioR) FLM
gl v2 ——VvaL, V2R Q Display Controller,
8 N DR(DL)}— Open (Olsplay )
2 8
] I Vce
VEE——]VEE SHL
GND——| aND 0S1
( DS2
TH |
CL1}
FS
Open FRM M/S
Open a1 FCS —
Open 22 STB

Figure 3 [Example 2 (1/64 Duty Ratio)
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HD61203
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Figure 4 Example 2 Waveform (1/64 Duty Ratio)
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HD61203

b. 1/100 duty ratio (See Connection List B, C)

COM1

S LCD

COM64 Panel
COMS6S

COM100

vVce
Opeln T Oren
’Vce Vee T85° sHL
ViL, VIR DS1
_ ]
Vi l V6L, V6R DS2
| Ve V5L, VSR TH }—
g V2L, V2R cLt b
2 VEE g § Fs
s Vs GND .&-, T Msl—
3 = %‘ FCS
gl V2 8 5 S8
2 o g —~ (X64)
3 T2
b — £3 5
N S o  X64
s3z25 (X1)
O?en
=ENFg T X1
5 S8 (Xe4)
s FLM ST
St MA HVee © ©
23 MB —{ViL, VIR
eF V6L, V6R X36
g‘ V5L, VSR (X29)
V2L, V2R SHL
VEE g DSt
GND g < Ds2
o £ TH—
g & CL1l—
Open — C & ® rs
vVcc-—{CR g:i M/S |—
STB

Figure § Example 2 (1/100 Duty Ratio)
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HD61203
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Figure 6 Example 2 Waveform (1/100 Duty Ratio)
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