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General Description

The LH5006A is a LCD driver LSI fabricated with a CMOS silicon-gate
process. It contains 2 sets of 20-stage bidirectional shift registers
(SR1 v SR20, SR21 ~ SR40), 2 sets of 20-bit latches (LTl ~ LT20, LT21
" LT40) and 2 sets of 20-circuit LCD drivers (Chl = LDl ~ LD20 , Ch2 =
LD21 ~ LD40). The LH-5006 converts serial input data for display
pattern into parallel output data and generates an LCD-On or LCD~0ff
signal waveform according to the content of the output data, """ or
"O". Interconnection of the external pins (DL1l, DRl, DL2 and DR2)

may allow 2 sets of bidirectional shift registers to be connected in
series. Chl 20-circuits out of the LCD driver circuits are used ex-
clusively to drive segment signals, while Ch2 20-circuits, to drive
both segment signals and common signals.

Features

0 CHMOS process .

0o 2 sets of 20-stage bidirectional shift registers, 2 sets of 20-bit
latches, and 2 sets of 20-circuit LCD drivers (Chl = LDl ~ LD20
exclusive for segment signals: Ch2 = LD21 " LD40 switchable to
drive either of segment signals or common signals)

0 60-pin flat package
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Pin Assigament and Pin Names
4.1. Pin Assignment
Vss
G
N
Vee YleYaYuYs‘:’s\l“)/‘hYsYst‘{l 1¥2%3
45 40 3s
CLl ) 301 Yiu
CL2 ————— —— 4 ¥
vdd [C—T/ 1 Y18
DLl [ ' I e— I 4 ¥
DRl C———so0 1 Y138
DL2 [———— 25 "1 Y19
DR2 [——— ) 1 Y20
M | . L /3 Y21
SHLL T———] ] Y22
SHL2Z ————— 155 71 Y23
FCS (—————] 20— Y2
Vi O sam— g &3
Vo 0—— ————1 Y25
Vs 1 Y27
Ve [C————1s0 ‘ 1 Yas
1 5 10 15

Vs Vs Yo¥uYuYi¥s Ys Y Yo Yo Ya Yo Y

<
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4.2 Pin Names
Si? Power Supply | Input} Output Si? Power Supply Input| Output

1 Vs 31 Y13

2 Ve 32 Yi2

3 Yy o 33 Y1

4 Y3, 34 Yio

5 Yiq 35 Yo

6 i Yy, 36 Yg

7 Y3, 37 Y

8 Vgg(GND) * 38 Vss(GND) *

9 Yss 39 ' Yo
10 Yay 40 Ys
11 Y33 41 . Yy
12 Y3, 42 Y3
13 Y3, 43 A
14 Yio 44 Y.
15 Yo9 45 | Vee(=17V)

16 Yoq 46 CL1
17 Y,z 47 CL2
18" Yas 48- | Vgq(-5)

19 Y2s 49 DL1
20 Yo 50 DRL
21 Y23 51 DL2
22 Y22 52 DR2
23 Y21 53 M

24 Y20 54 SHL1
25 Y19 55 SHL2
26 Y4 56 FCS
27 Y, 57 vy
28 Y, 58 Va2
29 Y)s 59 Vs
30 Yie 60 Vi

% VSS(GND) may be connected to either of‘No.S or No.38 pin
because both pins are interconnected in the LSI.
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5. Pin Functions

Parameter I/Q Function
vdd Power supply to logic (-5V)
Vee Power supply to LCD driver (-17V)
Vss GND pin (common to logic and LCD driver)
Y1 VY0 ]| Output Chl LCD driver outéut
Y21 vV Yyo| Output| Ch2 LCD driver output
Vi, V2 Input Voltage level (selected) inputs for LCD driver
Vi, Vg Input Voltage level (non-selected) inputs for LCD driver of CHL
Vs, Vg Input Voltage level (non-selected) inputs fo; LCD driver of CH2
SHL1 Input Selection of Chl data shift direction
SHL1 DL1 | DRl| Shift Direction
Lt IN OuUT SR1 + SR20
"H" OuT IN .SRZO -+ SR1
SHL2 Input Selection of Ch2 data shift direction
SHL2 DL2 DR2 Shift Directiom
"L IN outT SR21 + SR40
"'g" ouTr | 1IN SR40 -+ SR21
DL1, DR1 I/0 _| Chl input and output
DL2, DR2 1/0 Ch2 input and output

s 8
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Parameter| I/0 Function
FCS Input Ch2 mode selection
FCS Mode
"H" | Common signal drive mode
"L'" | Segment signal drive mode
M Input LCD driver clock
Common signal drive mode Segment signal drive mode
M [Display-On |Display-0ff|| M [Display-On ?é;g;azgff
HHH V2 VS an vl‘ VS V3
NLII Vl VS IILH V2 VE v'*
CL1 Input Data latch clock
CL2 Input Data shift clock
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6. Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Applied Voltage*(Logic) ‘vdd +0.3 v -7.0 \Y
Applied Voltage*(LCD Driver) Vee +0.3 ~ -20.0 v
Input Voltage* Ve +0.3 v vdd - 0.3 \Y
Operating Temperature Range | Topr -20 ~ 470 °C
Storage Temperature Range Tstg -55 v +150 °C

% Maximum voltage on any pin with respect to Vgs

7. Electrical Characteristics
7.1 DC Characteristics
- Vgg=0V, Vdd=-5V5%, Vee=-17VE1lV, Ta=-20°C v +70°C

R 3
Parameter Symbol Hin Tygting;Ax *Unit Conditions
"Input “LOW" Voltage VIiL - ' -3.5 v
Input "HIGH"™ Voltage Vig |-1.5 v
Output "LOW" Voltage VoL vdd+0.4 V |IoL = 0.4mA
Output "HIGH" Voltage Vou |-0.4 V |Iog = 0.4mA
When 1 mA current flows
Voltage Dr bet n
Vi ang 71 op betwee vd, 1.1 V |into one of the pins Y,
through Yy
Voltage Drop between When 0.2 mA‘current
Vi and Y4 Vd, 1.5 V |flows into each of pins
. Y: throggh Yug
Input Leakage Current BeR e 5.0 pA
Output Leakage Current ‘ILO[ . 10.0 HA
Logic Current Dissipation| ILOG 3.0 mA Logic clock 1.6MHz
LCD Driver Current o B
Di'ssipation Iprv 10.0 HA | LCD Driver Clock lkHz

-
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7 .2 AC Characteristics
Vss=0V, Vdd=-5Vt5%, Vee=-17VElvV
Ta=-20°C v +70°C
Parameter Symbol|{ Conditions Rétlng§ Unit Application Pins
Min.| Max.
High Level Clock
2
Width tCWH 50 ns CLl, CL2
Low Level Clock
250
Width tcwl 5 nS CL2
Data Setup Time tsy 70 nS |DL1, DRL, DL2, DR2
Clock Setup Time
(CL2 +~ CL1) tsL 200 nS CLl, CL2
Clock Setup Time
200 N
(CLL » CL2) tLs nS cLl, CL2
Qutput Delay Time tpd CL = 15(pF) 180 nS |DL1, DR1, DL2, DR2
Clock Rise and »
50
Fall Times tet ns cLl, CL2
DATA1N X
tsy
DATAgyT X
btpd
- pY &
) : N tCWL 4// \
CL2 ' — ¢ - il 7
tet CWH - tgp
tct.
Vs ™
CL1 ﬂf tLs
v ¢ tcwd 7
L cl Cet
. tsu
LA
FLH
s _
7 -
M VA
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AC characteristics test circuit

Vss
0. 1u 1K
= V2
0.1p FIK
L = |
- Vs Vdad F*“‘*E
0.1p 31K ]
} V, -5V t 5%
z
- 0.lp =IK LHS006A
— Vi
0. 1K -
U E ] v
0.1y 2IK
+—iH T v,
~-17viy L 3500
T‘ Vee
*
7-3. Pin capacitance
(Ta = 25°C, £ = 1MHz)
Parameter Symbol VN R?;;?g VAR Unit Applicable pin
Input capacitance Vi, Va2, Vj
(LCD driver voltage) C1i, 18 pF Vy, Vs, Vg
Input capacitance . CLl, CL2, M, SHLL
(control signal) Ciz 3 pF SHL2, FCS
: DL1, DRI,
Input/output capacitance| Cio 8 pF DL2, DR2
. Output capacitance Co 6 pF Yi, i = 140
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