PCE2111

purple binder, tab 5

LCD DUPLEX DRIVER

GENERAL DESCRIPTION

The PCE2111 is a single chip, silicon gate C-MOS circuit designed to drive an LCD (Liquid Crystal
Display} with up to 64 segments in a duplex manner; specially for low voltage applications. A three-line
bus structure enables serial data transfer with microcomputers. All inputs are C-MOS/N-MOS compatible.

Features

64 LCD-segment drive capability.
Supply voltage 2,25 10 6,5 V.
Low current consumption.

Serial data input.

CBUS control.

One-point built-in oscitlator.
Expansion possibility.
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Fig. 1 Block diagram.

PACKAGE OUTLINES

PCE2111P: 40-lead DIL; plastic (30T-129).
PCE2111T: 40-lead mini-pack; plastic (VS0-40; SOT-158A).
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DEVELOPMENT SAMPLE DATA PCE21M1
This information is derived from development samples (Dev No MH111)‘

made available for evaluation. It does not necessarily
imply that the device will go into regula” production.

purple binder,tab7

LCD DUPLEX DRIVER

GENERAL DESCRIPTION

The MH111 is a single chip, silicon gate C-MOS circuit designed to drive an LCD-display {Liguid Crystal
Display) with up to 64 segments in a duplex manner; specially for low voltage applications. A three-line
bus structure enables serial data transfe- with microcomputers. All inputs are C-MOS/N-MQOS compatible.

Features

64 LCD-segment drive capability.
Supply voltage 2,25 t0 6,5 V.
Low current consumption.

Serial data input.

Bus control.

One-point built-in oscillator.
Expansion possibility.
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— LCD DISPLAY
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7284581

Fig. 1 Block diagram; DLEN = data line enable; CLB = clock burst; DATA = data line.

PACKAGE OUTLINE
40-lead DIL; plastic (SOT-129} and 40-lead flat-pack; plastic (SO-40; SOT-158).
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PCE2111

RATINGS

Limiting values in accordance with the Absolute Maximum System {IEC 134)
Supply voltage with respect to Vgg

Voltage on any pin

Operating ambient temperature range

Storage temperature range

HANDLING

VoD -03t08 V
Vgs-0,3to Vpp +0,3 V
Tamb —25to +85 °C
Tstg —55to+ 125 OC

Inputs and outputs are protecied against electrostatic charge in normal handling. However, to be
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see

‘Handling MOS devices'}.

CHARACTERISTICS
Vpp=2,25t06,5V;Vgg=0V; Tymp =—25to + 85 °C; Ry, = 1 MQ2; Cg = 680 pF; unless otherwise
specified
parameter condition symbol min.  typ. max. | unit
Supply current no external load 'pD - 10 30 | uA
Display frequency see Fig. 8; T =680 us fLeo 60 80 100 Hz
D.C. component
of LCD drive with respect to Vgx Vpp - 10 - mV
Load on each segment - - 10 | MQ
driver - - 500 | pF
Load on each backplane - - 1 MQ
driver — - 5 I nF
| — - |V
Input voltage HIGH see Fig. 9 Viy 2
Input voltage LOW ViL - - 08 |V
Rise time
Vgp to Vgx max. load t - 20 - us
Inputs CLB, DATA,DLEN | see note
Input capacitance for SOT-129 package CIN - - 10 | pF
for SOT-158A package | Cyn — - 5 |pF
Rise and fall times see Fig. 2 ty, tf — - 10 | us
CLB pulse width HIGH see Fig. 2 TWH 1 - - us
CLB pulse width LOW see Fig. 2 twL 9 - - us
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PCE2111

(Dev No MHt11)

N

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage with respect to Vss

Voltage on any pin

Operating ambient temperature range

Storage temperature range

CHARACTERISTICS

Vpp

—-0,3t08 V

Vss—0,3 to VDD +03 V
—-25t0 +85 °OC
—-55to+ 1256 °C

Tamb
Tstg

Vpp =3 V. Vgg=0V; Tagmb = 25 9C; Rg = 1 MS2; C, = 680 pF; uniess otherwise specified

parameter

Supply voltage
Supply current
Clock frequency
Display frequency

D.C. component
of LCD drive

Load on each segment
driver

Load on each back plane
driver

Input voltage HIGH

Input voltage LOW
Rise time

condition symbol! min.  typ. max. Tunit
Vpp 2,25 3 65 \Y
no external load ipD - 10 50 uA
see Fig. 8 feLp - — 125 kHz
see Fig.6; T=680us | fl cp 60 80 100 Hz
with respect to Vgx Vgp - +10 - mV
- — 10 M
- - 500 pF
- — 1 M$
-~ - 5 nF
Vpp=2,25t06,5V Vi 2 — — \Y
with respect to
Vgg; see Fig. 7 ViL - — 0,6 \
|
max. load tr - 20 - us

Vgp to Vgx
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LCD duplex driver

PCE2111
(Dev No MHf11)

DEVELOPMENT SAMPLE DATA

.
82 7282807 85 72828089
fLep -
(Hz) fLeo -
{Hz) P4
81 v, +
4 )4
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/ /
yp
80 : 80
//
7
7
y 1]
79 // 1]
78 75
—50 0 50 100 0 2,5 5 75
Tamb 1°C) Vpp (V)

Fig. 2 Display frequency as a function of am-
bient temperature; Vpp = 3 V; R,Cq = 680 us.
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Fig. 4 Display frequency as a function of
Rg X Cg time; Tamp = 25 oc; Vpp =3 V.

Fig. 3 Display frequency as a function of supply
voltage; Tymp = 25 9C; R,Cq, = 680 us.
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Fig. 5 Supply current as a functior., of
supply voltage; Tymp = 25 ©C.
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LCD duplex driver PCE2111

S
CHARACTERISTICS (continued)

parameter condition symbol min. typ. max. |unit
Data set-up time

DATA —= CLB see Fig, 2 tSUDA 3 - - us
Data hold time

DATA —» CLB see Fig, 2 tHDDA 8 - - us
Enable set-up time

DLEN —= CLB see Fig. 2 tSUEN 1 — — us
Disable set-up time

CLB —= DLEN see Fig. 2 tsuD! 3 - - us
Set-up time (load pulse)

DLEN —» CLB see Fig. 2 tSULD 8 — - us
Busy-time from load

pulse to next start of

transmission see Fig. 3 tBUSY 8 - - us
Set-up time (leading zero;

DATA —» CLB see Fig. 2 tsuLz 8 - - Hs

Note

All times are measured with a voltage swing of minimum Vi to V| (see Fig. 2). If external resistors
are used in the bus lines (see Fig. 9), the extra time constant has to be added.

ViH

[ 90% 890%
DLEN j \
Vi 10%

v e —
H 30% X 90%
i I
cLB / ‘ \ /
V. [ jo% 10% i 10% 10%
| |-t | |- T
Vin . T
90% 90%
DATA /
-10% 10
ViL | X T
— |- 4—( —
LSUEN { SUDA L! |« typpa tsupl tsuLp
- tgyz » e Ty — ety
7286694.1 ENABLE DATA  DATA : 3 :
SLE DISABLE  LOAD

Fig. 2 CBUS timing.
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PCE2111 I L

pLen _ | - L__..r_

tausy = L

T I 5 5 Iy
)2 3 4 5 8 7 8 32 33 34 ?35
test leading zero load pulse
oata ___ K X XX OO XX
bitno. 0 1 2 3 4 5 6 7 31 32 33
output * 51 €2 S3 54 S5 S6 ST EI §32 f
——
leading zern LED outputs load bi:: 2894442

Fig. 3 CBUS data format.

Notes to Fig. 3

An LCD segment is activated when the corresponding DATA-bit is HIGH.

When DATA-bit 33 is HIGH, the A-latches (BP1) are loaded. With DATA-bit &3 LOW, the B-latches
{BP2) are loaded. CLB-pulse 35 transfers data from shift register to selected latches.

The following tests are carried out by the bus control logic:

a. Test on leading zero.

b. Test on number of DATA-bits.

c. Test of disturbed DLEN and DATA signals during transmission.

If all test conditions are not fullfilled, no action follows the load condition (load pulse with DLEN is
LOW) and the driver is ready to receive new data.
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PCE2M1
(Dev No MH111)

OFF/(E!FF ON/OFF OFF/ON ON/CON
_r'rLL J_n'l_ i
1 J_ﬂ. 1 _I'J—L 8P

1

I _Lll_J’

il

BP2-Sx

il

it
Tl
't
U_J_L BP1-Sx
[k

I l 7284580
- fiep =
Fig. 6 Timing diagram.
BUS DRIVER MH111
Vop2 Voo1
R 1 k$2 "J
H.
E —__+—1+—+{ n-—'
' Vss Vsg
7783448.A

Fig. 7 Input circuitry.

Note to Fig. 7

Vgg tine is common. In systems where it is expected that Vpp2 > Vpp1 + 0,5 V, a resistor should
be inserted to reduce the current flowing through the input protection.
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LCD duplex driver

PCE2111

N
7286695 7282809.1
\ 286695
AVEREN - N
sxb A
2 « \‘T\ - 100
\ \ AN  —
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N {Hz2) |
{(k2) <] ~ = typ
I A O pipnpuy Y
-\N: prpes Ik et ekl
1 B m— 75
BP :.‘“\\QF S tvi> ]
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Vpp (V) Vop (V)

Fig. 4 Output rasistance of backplane and
segments.

Tamb = —40°C; — — — Tymp = +25 °C;
—+ = Tamb = +85°C.
72828081
] Ll 1.
200 -~
O e
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- ]
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o 4
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R Cop tush

Fig. 6 Display frequency as a function of
Rg x Cq time; Tamp = 25 CC.

Fig. 5 Display frequency as a function of
supply voltage; RqCq = 680 us.

Tamb = —400C; — — — Tamp =+ 25 9C;
— = Tamb = +85°C.

7282810.1
20
/
oD A
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A0
15 /ﬂ,
t
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”II
/il
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o7
5
0
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Vop IV}

Fig. 7 Supply current as a function of

supply voltage.

Tamb = —409C; - — — Tamp = +25 °C;
—+—Tamb=+85°C.
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PCE2111
LCD duplex driver (DeV NO MHﬂ')

DEVELOPMENT SAMPLE DATA

pten [ L

co UL LT LI LT LT LT "LJ—LJ_LI'LJ' L

——~>| ! 1
test leading zero load pulse
™2 z X )CJC)CXDD"XZ:X:)CM 7
DATA " . L
bit no. F 31
output 1. $1 52 s:z 54 55 86 s7 $31 s32 f
leading zero toad bit

7283444 A

Fig. 8 Data format.

Notes to Fig. 8

When DATA-bit 33 is HIGH, the A-latches (BP 1)} are loaded. With DATA-bit 33 LOW, the B-latches
(BP2) are loaded. CLB-pulse 35 transfers data from shift register to selected latches.

The following tests are caried out by the bus control logic:

a. Test on teading zero.
b. Test on number of DATA-bits.
c. Test of disturbed DLEN and DATA signals during transmission.
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PCE2111

OFF /OFF | ON/OFF | OFF/ON ON/ON
It il Pl e N
_U_J—I_ 1 _rﬂ' 'LIJ—L "LJJ—L BP2
J L L
I -
JTL T BP1-Sx
H - L
; T
'I_U_l J'rLL ‘l_,—l—L || e
1
“’} fLeo L— e
Fig. 8 Timing diagram.
BUS DRIVER PCE2111
___‘I__.‘VDDZ Vb1
\l R 1k g
_______ Vss Vss

Fig. 9 [nput circuitry.

Note to Fig. 9

Vgg line is common. In systems where it is expected that Vppz > Vpp1 + 0,5 V, a resistor should
be inserted to reduce the current flowing through the input protection.
Maximum input current << 40 uA.
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SE2111

P(
(Dev No MH111)
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PCE2111

LCD duplex driver
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LCD duplex driver

PCE21if
(Dev No MHTi1)

| U [ PINNING
cL [ [40] DLEN Supply
— - 2 v Positi [
Vop [ 2 Eg DATA oD Ositive Supply
— - 4  Vgs Negative supply
osc [ 3] 33] 8P Inputs
] | . )
Vss [4 37] BP2 3 0sC Oscillator input
7 >__ 39 DATA Dataline
$32 [L _36 S1 40 DLEN Data line enable
— - 1 CLB Clock burst
a1 6] s
_— | Outputs
$30 [7__ ;_34] S3 38 BP1 | Back plane drivers {common of
- . 37 BP2 | LCD display)
$29 I:L 33 54 S1 to §32 L CD driver outputs
< — e
2
< enlo] i) ss
4 s T VPP ETIEL
< s26[11] [30] s7
w3 — L ..
= ] |
2 s25[12 29] s8
2 il | 2
9 s24[13] 28] 59
§i1}
> ] |
g s23[14] 27] 510
522 [15 26] s11
_ |
s21 [16] 25] 512
520 [17] [24] s13
—ﬁ .
s19 [18 23] s14
8 | | 23] ¢
s18 [19] [22] s15
$17 [20] 21] s16
72Z82806.A
Fig. 10 Pinning diagram.
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PCE2111

PINNING
cu 1] U 40] DLEN Supply
— 2 Vpp
Voo [ 2] 39] DATA 4 Vsg
osc[3] 38 BP1 Inputs
3 0sC
Ves [4 ] 37] BP2 33 DATA
s32[5] 5] 1 " o
s31[6 | 35] 52 Outputs
$30} 7 E 53 gg gg; Ir
<295 5] s4 S1 10 §32
s28 [9 32] s5
s27 [10 31] s6
pcE2111 - |
526 [11 30] 57
s25 [12] 29] s8
s24[13 28] s9
s23 s 27] $10
s22 15 26] s11
s21 [16 25] 512
s20 [17 24] 13
s19 [18 23] 514
s18 [19 [22] 515
s17 [20] 21] s16
7282806.1A

Fig. 11 Pinning diagram.

Positive supply
Negative supply

Oscillator input

Data line \

Data line enable ; CBUS
Clock burst l

Backplane drivers (common of
L.CD)

LCD driver outputs
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40-LEAD DUAL IN-LINE; PLASTIC (SOT-129)

PCE21M1
(Dev No MH111)
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PCE2M
LCD duplex driver (DeV No MH111)

_J

DEVELOPMENT SAMPLE DATA

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it}.
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 OC and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.

(N, qnuary 1981 9
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PCE2111

LCD duplex driver

PLASTIC (SOT-129)

40-LEAD DUAL IN-LINE;
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SOLDERING

See next page.
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PCE2111

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 9C and 400 ©C, for not more than 5 seconds.

2. By dip or wave
The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plastic bady must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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LCD duplex driver PCE2111

—

40-LEAD MINI-PACK; PLASTIC (VSO-40; SOT-158A)

«—————— 15,5 max ————-—- —

e 30 max ~———>
;f; - 2 e  76max———
L | 1,1 ‘
o |(Max
‘ 235 27 el L=
max max ™ ; N\
, -—-f——j L 7
- min
19 1,5 0,22
oz.smcxx wi. «E;; i 0,15
+—————12,8max ———————>

— -—
Eﬁ@ 7785296.3

A AR

40 top view

Pl \‘ |
4 20 ) ;
1 max 41 : Dimensions in mm
L)
1 ‘y p

@ Positional accuracy.

S T e

TEST SOCKET
«———— 16,0 max -—-———- - Catalogue no.: 7332 150 07601

SOLDERING

1.

Soldering iron or pulse heated solder tool

Apply the heating tool to the flat part of the pin only.

Limit the contact time to maximum 10 seconds up to 300 OC, or 5 seconds up to maximum 400 ©C.
When using the proper tools, up to 20 pins (at one side of the device) can be soldered in one
operation with 2 to 5 seconds and 270 to 320 ©C.

. By dip or wave

The maximum permissible temperature of the solder is 260 9C. The permissible total time of
immersing the whole package in the bath is 10 seconds, if it is allowed to cool down to less than

150 OC within 6 seconds.
. Repairing soldered joints

The same precautions and limits apply as in {1} above.
If the vertical part of the pin needs heating, reduce the soldering iron teraperature to 260 ©C.
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