DEVELOPMENT DATA

Thisltljata. sheet cont.ains advance inf?rmation ?nd PCF21XX
specifications are subject to change without notice.
FAMILY

LCD DRIVER

GENERAL DESCRIPTION

The members of the PCF21XX family are single chip, silicon gate CMOS circuits. A three-line bus
(CBUS) structure enables serial data transfer with microcontrollers. All inputs are CMOS/NMOS
compatible.

Features
® Supply voltage 2,25 10 6,5 V
® Low current consumption
® Serial data input
& CBUS control
® One-point built-in oscillator
® Expansion possibility
® Power-on reset clear
PCF2100 PCF2110 PCF2111 PCF2112
® LCD segments 40 60 64 32
® |ED segments — 2 — —
® Muitiplex rate 1:2 1:2 1:2 1:1
® Word length 22 bit 34 bit 34 bit 34 bit
PACKAGE OUTLINES
PCF2100P: 28-lead DIL; plastic (SOT117).
PCF2110P:
PCF2111P: 40-lead DIL; plastic (SOT129).
PCF2112P:
PCF2100T: 28-lead mini-pack; plastic {S028; SOT136A).
PCF2110T:
PCF2111T: 40-lead mini-pack; plastic (VS040; SOT158A).
PCF2112T:
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PCF21XX
FAMILY

40-SEGMENT LCD

BP1 BP2 S1|-mmmm- $20
26| |25 24 _____ 5
SEGMENT ANALOGUE
BACKPLANE & * |~ "voirace
= e
DLEN —128 | Al LATCHES C, == 880
BUS N OSCILLATOR s ‘]" pF
cLs ! — &
27 CONTROL 8 ORIVER BIVIDER (o]
DATA —>| CONTROL
T ______ I Ro | |1 M2
—  SHIFT PCF2100 4
—»| REGISTER Vss
72834533
Fig. 1 Block diagram; PCF2100
cLe[1 U 28] oLen
PINNIN
Voo [2] [27] DATA G
Supply
osc[3 [26] BP1 -
2 VDD positive supply
Vss |z 25] 8P2 4 Vgs negative supply
s20(s 24] 51
[: :] Inputs
s19 (6 | 23] 52 1 cLB clock burst (CBUS)
s18 E Z] s3 3 0sc oscillator input
PCF2100 27 DATA data line | CBUS
s17[8 | (SOT-117) ]21|s4 28 DLEN data line enable
(SOT-136A)
s16(9 20| s5
<] ; Outputs
19 .
S18 10 ——J s6 5to024 S20 to S1 LCD driver outputs
s1a{n E 57 25 BP2 backplane drivers
26 BP1 commons of LCD
s13 [12] [17] s8 ( )
s12[13 [16] s9
s11[1a [15] s10
7297736.1

Fig. 2 Pinning diagram; PCF2100
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LCD driver

PCF21XX
FAMILY

DEVELOPMENT DATA

60-SEGMENT LCD
BP1 BP2 S} —— $30
7 s[______ 16 15 [14
BACKPLANE & COMENT ANALOGUE
DRIVERS VOLTAGE
I I 11| Voo
9 A 680
DLEN —>| LATCHES OSCILLATOR CoTF e
10 BUS & 12
cLe . controL | g | DmveR [ e 0sc
DATA "1 CONTROL oV
I I Ry | [1 M0
¢ PCF2110 13
—»| REGISTER Vss
7283449.3

ss 1] U [40] 56
sal2] [39] 57
53[2 8] ss
s2[4] 37] s9
s1[s 36] s10
BP2 6 | 35] si1
8P1[7 ] [34] 512

DATA [8 | 33 513
pLen [ 9] 32] 514
ct8[10] pcrario 131515

(SOT-129)

Voo [17] [30] 516
osc [12] 29] 517

Vss [13] 28] s18
s32[14 [27] s19
s31{15] 26520
s30 [16 26521
s29 [17 24522
s28 [18 23] 523
s27 19 22] 524
526 [20] 21] 525
7283445.4

Fig. 3 Block diagram; PCF2110 (SOT-129).

Fig. 4 Pinning diagram; PCF2110

PINNING (SOT-129)

Supply

1 VDD

13 Vgg
Inputs

8 DATA
9 DLEN
10 CLB

12 0SC
Outputs

1tob S5 to S1
6 BP2

7 BP1

14 S$32

15 S31

16 to 40 S30 to S6

positive supply
negative supply

data line

data line enable { CBUS
clock burst J
oscillator input

LCD driver outputs

l backplane drivers

(commons of LCD)

} LED driver outputs

LCD driver outputs
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PCF21XX
FAMILY
PINNING (SOT-158A)

cLe [1] U E DLEN Supply

1 2 \ positive supply
Voo | 2 39| DATA DD
o0 [: :I 4 Vgs negative supply
osc[3] 38] 8Pt
Vs[4 ] [37] 8P2 Inputs
] 1 CLB clock burst (CBUS)
saz[5 ] [36] 51 3 0sC oscillator input
531 [6 | [35] 52 39 DATA data line | cBUS
[ 40 DLEN data line enable |
s30[7] [34] 53
s29 [8 ] 33] s4 Outputs
5 $32 .
s28 9 | [32] s5 5 531 LED driver outputs
s27[10] perar0 |31) 56 7 to 36 S30 to S1 LCD driver outputs
(SOT-158A) 37 BP2 backplane drivers
s26 [11] [30] 57 38 BP1 } {commons of LCD)

s25 [12] 29] s8
s24 [13] 28] 59
s23[14] 27] s10
s22 [15] 26] 511
s21 [16] [25] s12
s20 [17] 24] 513
s19 18] 23] s14
s18 [19] [22] s15
517 [20] 21] 516

7297733.1

Fig. 5 Pinningrdiagram; PCF2110
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LCD driver

PCF21XX

DEVELOPMENT DATA

64-SEGMENT LCD
gp1| |sp2 ) R $32
38| |37 3| 5
SEGMENT ANALOGUE
BACKPLANE & ' 0 VOLTAGE
— e
A 680
pLEN —22 —>| LATCHES OSCILLATOR CoT e
] BUS & . 3
T | controL | g | ORIVER VibER 0sC
DATA CONTROL D
T T Rol [1Ma
g PCF2111 4
»| REGISTER Vss
7284581.3

cLe [1]
Voo [ 2]
osc 3|
Vss [4]
5325 ]
$31[6 |
s30 7]
529 [8 |
s28[ 9]
s27 [10]
s26 [T1
s2s [12]
s24 [13]
523 [14]
s22 [1s]
s21 16
s20 [17]
s19 18]
18 [19]
$17 [20]

PCF2111
(SOT 129}
(SOT ~158A)

[40] DLEN
[39] DATA
38] BP1

37| BP2

Es_|s1
[35] 52

[34] 53

33] s4
32] s5
31] s6
[30] s7
29] s8
28] s9
27] s10
26 11
25 §12

[24] 513

23| S14

[22] s15

21| 816

7297731

Fig. 7 Pinning diagram; PCF2111

Fig. 6 Block diagram; PCF2111

PINNING

Supply

2 VpDp
4 Vgs
Inputs

1 CLB

3 0sc
39 DATA
40 DLEN
Outputs

510 36 S$32 to S1
38 BP1
37 BP2

positive supply
negative supply

clock burst {CBUS)
oscillator input
data line

data line enable } CBUS

LCD driver outputs
backplane drivers
{commons of LCD)
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PCF21XX

32-SEGMENT LCD
BP L1 Ep——— $32
38 36______ 5
BACKPLANE & SEGMENT ANALOGUE
DRIVERS VOLTAGE
= e
DLEN —}40 LATCHES ¢ Lisnr
OSCILLATOR o 1
o BUS a ,
1 &
39 | CONTROL DRIVER S5
DATA CONTROL DIVIDER
T ______ ‘[ Ro | [1 M
> SHIFT .
+| REGISTER PCF2112 Vs
s
7286381.3
Fig. 8 Block diagram; PCF2112
ce [ U [40] DLEN

Voo [2 ]
osc 3]
Vss [4 ]
s32[5 |
s31 6 |
$30 [7 |

[39] DATA
| 38] 8P
[37] n.c.
[36] 51
[35] s2
34] 53

529 [8 | 33] 54
s28 9| 32] s5
s27[10] perar1y  [31]s6
(SOT-129)
S26 |11} (sor-158a) |30) 7
s25 [12 29] s8
s24 13 28] 59
s23[14 27] s10
s22 18] 26] s11
s21 [16] 25] s12
s20 [17 24] 813
sto [18] 23] s14
s18 [19 [22] s15
517 [20] 21] s16
7297732

Fig. 9 Pinning diagram; PCF2112

PINNING
Supply

39
40

Outputs

5 to 36
38

37

VDD
Vss

CLB
0sc
DATA
DLEN

positive supply
negative supply

clock burst (CBUS)
oscillator input

data line \
data line enable | CBUS

S32 to S1 LCD driver outputs

BP

n.c.

backplane driver (common
of LCD)
not connected
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LCD driver PCF21XX
FAMILY

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION
An LCD segment or LED output is activated when the corresponding DATA-bit is HIGH.

PCF2100

When DATA-bit 21 is HIGH, the A-latches (BP1) are loaded. With DATA-bit 21 LOW, the B-latches
(BP2) are loaded. CLB-pulse 23 transfers data from the shift register to the selected latches.

PCF2110

When DATA-bit 33 is HIGH, the A-latches (BP1) are loaded. Bits 31 and 32 contain the LED output
information. With DATA-bit 33 LOW, the B-latches (BP2) are loaded and bits 31 and 32 are ignored.
CLB-pulse 35 transfers data from the shift register to the selected latches.

PCF2111

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

PCF2112

When DATA-bit 33 is HIGH, the latches are loaded. CL.B-pulse 35 transfers data from the shift
register to the selected latches.

OLEN | - l_,

|1l 2 3 4 5 6 71 8 32 33 34 35 «— 2110,2111,2112
-l - 20 21 22 23 «— 2100
test leading zero load pulse
DATA -
bitno. 0 1 2 3 4 5 6 7 31 32 33 }
output A S1° S2 S3 S4 S5 S§6 S7 $31 532 2110, 2111, 2112
1 2 3 4 5 6 17 19 20 |21 } 2100
$1 $§2 S3 S4 S5 S& S7 $19 520
leading zero load bit 7297738.3

Fig. 10 CBUS data format.

Vieo

PCF2110
—Vpp LED

| $31,$32
VoL
i_ Vgs

7283447.2

Fig. 11 LED driver circuitry.
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PCF21XX
FAMILY

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 one of the test conditions is not fulfilled, no action follows the load condition (load pulse with
DLEN LOW) and the driver is ready to receive new data.

v OFF/OFF ON/OFF OFF/ON ON/ON
pD —————
Vss
Vpp ———
(Vpp * Vgg!/2 UJ_L .U_J_L BP2
Ves )
Vpp ————
J 1L T L] L] =
Vss
Vpp - Vss) 1
(Vpp — Vgg)/2
o J—I_u_ 'I_IJ—L BP1-Sx
- (Vpp - Vggh'2 ———
- (Vpp - Vg ———— &
Vpp ~Vsg)
(Vpp ~ Vsg!/2
porTss 0 -I_L,_r _I_I_I—L BP2-Sx
= (Vpp — Vgg/2 ————r
—{Vpp — Vgg! [ l
"I iieo |<— 7297739.1
Fig. 12 Timing diagram (except PCF2112).
OFF ON
Vbo — -
Vgg —— - —
v, — —
oD Segment X
(SX)
Vgg — - ] L
Y BP - SX
- (VDD—Vss) — e e
— _1 -
fLeo 7297730.2

Fig. 13 Timing diagram for PCF2112.
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LCD driver PCF21XX

DEVELOPMENT DATA

FAMILY
BUS DRIVER PCF21XX
Voo2  Voor
7'y r Y
R 1kQ —I'-':|
100kQ 1 1
3 y
Vss Vss
7283448.3

Fig. 14 Input circuitry.

Note to Fig. 14
Vgg line 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. Maximum input current <40 uA.

LCD
o]
; |
v +
BP1 BP2  S11to 832 8P1BP2 S11to0S32 B8P1 BP2 S1 to $32
Voo [ ]
DLEN DLEN DLEN
osc
] CLB  PCF2111 os¢ —— CLB  PCF2111 —]CLB  PCF2111
DATA DATA DATA
MASTER Vss SLAVE 1 Vss SLAVE 2 Vsg
DATA
CLB —
DLENT1 ——
DLEN2 —>
DLEN3 7297735.1

{1) In the slave mode, the serial resistors between 3P1 and BP2 of the PCF2111 and the backplane
of the LCD must be > 2,7 k£2. In most applications the resistance of the interconnection to
the LCD already has a higher value.

Fig. 15 Diagram showing expansion possibility (using PCF2111).

Note to Fig. 15

By connecting OSC to Vgg the BP-pins become inputs and generate signals synchronized to the single
oscillator frequency, thus allowing expansion of several members of the PCF21XX family up to the BP
drive capability of the master. The PCF2112 can only function as a master for other PCF2112s.
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PCF21XX

FAMILY

RATINGS

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

parameter

conditions | symbol min. max. unit
1 Supply voltage range VpD -05 9,0 \%
Input voltage range
DLEN, CLB, DATA and OSC Vi Vgg—0,5 Vppt05 | V
Output voltage range
BP1, BP2 and S1 to S32 Vo Vgg—0,5 Vppt+05 |V
Supply current tIpp, tlgs — 50 mA
DC input current 1y - 20 mA
DC output current tlo - 25 mA
Total power dissipation
per package note 1 Piot — 500 mwW
Power dissipation per output Po — 100 mwW
Storage temperature range Tstg —65 +150 oC

Note to the ratings

1. Derate by 7,7 mW/9C when Tymp > 60 ©C.

HANDLING

Inputs and outputs are protected against electrastatic discharge in normal handling. However, to be

totally safe, it is advised to take handling precautions appropriate to handling MOS devices (see

‘Handling MOS devices’).
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LCD driver

PCF21XX
FAMILY

DEVELOPMENT DATA

DC CHARACTERISTICS
Vgs=0V;Vpp=2,25t06,5V,; Tymp = —40to +850C; Rg = 1 M§2; Co = 680 pF; unless otherwise

specified

parameter conditions symbol min. typ. max. unit
Supply voltage VDD 2,25 - 6,5 Y
Supply current note 1 IDD1 - 20 50 HA
Supply current note 1; Tamb =
—251t0 +850C IpD2 - 20 30 HA

Power-on reset level note 2 VPOR — 1,0 1,4 \Y
Inputs CLB, DATA
DLEN
Input voltage

LOW ViL - — 0,8 \

HIGH VIH 2,0 - - \Y)
Leakage current V| =VggorVpp 1) — - 1 uA
Input capacitance note 3 Cy — — 10 pF
Input OSC
Oscillator start-up

current V| = Vsg losc 0,5 1,2 5,0 uA
LCD outputs
DC component of

backplane drivers *Vgp — 20 — mV
Backplane driver

output impedance note 4; Vpp =5V Rgp - 0,5 5 k&2
Segment driver

output impedance note 4; Vpp =5V Rs - 1 7 k2
LED outputs
(S31 and S32 in
PCF2110)
Output current LOW VoL=0,4V;Vpp=5V| IgL 8 14 - mA
Output leakage

current Vo=VpD tlp - — 1 MA
Load current ILED - — 20 mA

\ ﬁecember 1987
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PCF21XX
FAMILY

AC CHARACTERISTICS (note 5)
Vgg=0V;Vpp=225106,5V: T,y =—40to+850C; Rg =1 MQ; Co = 680 pF; unless otherwise

specified

parameter conditions symbol min. typ. max. unit
Inputs CLB, DATA
DLEN
Data set-up time tSUDA 3 - - Ms
Data hold time tHDDA 3 - — us
Leading zero set-up time tsuLZ 3 - - us
Enable set-up time tSUEN 1 - - us
Disable set-up time tsSuDI 2 - - us
Load pulse set-up time tSULD 2,5 - - us
Busy time tBUSY 3 - - us
CLB HIGH time tWH 1 - — us
CLB LOW time WL 5 - - us
CLB period tcLB 10 - - us
Rise and fall times ty, tf - — 10 us
LCD timing
LCD frame frequency fLeb 60 75 100 Hz
LCD frame

frequency for

PCF2112 Co=15nF fLco 30 35 50 Hz
Transfer time with

test loads Vpp=5V tgs - 20 100 us
Driver delay with

test loads Vpp=5V tpPLCD - 20 100 Hs
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LCD driver PCF21XX
FAMILY

DEVELOPMENT DATA

Notes to the characteristics

1. Outputs open; CBUS inactive.

2. Resets all logic, when Vpp < VPOR.

3. Periodically sampled (not 100% tested).

4. OQutputs measured one at a time.

5. All timing values are referred to V|4 and V| levels with an input voltage swing of Vgg to VppD.

BP (PCF2112), BP1,B8P2 ——®—

—
ILoap = 25kA

S11to §32 —@——

—_—
'LoAD = 15 4A
15 ka2
$31, §32

v
(PCF2110 only) oo

(2%)
7297737.1

Fig. 16 Test loads.
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PCF21XX
FAMILY
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LCD driver PCF21XX

FAMILY
80 7Z82809.2 37 7286696.1
fLeo : fLep
(Hz) (Hz)
78
36 L
e L2 e //l/
76 //;/ / P
#- 2 s
P ez
74 2 ¥ PR
7 T
4/ 34 "
72 4. Pe
(/ =
,c
70 33
0 2 4 6 8 0 2 4 6 8
Vpp (V) Vpp (V)
Fig. 18 Displays frequency as a function Fig. 19 Display frequency as a function
of supply voltage; Co = 680 pF (except of supply voltage; Co = 1,5 nF (except
PCF2112). PCF2112).
< Tamb = —40 °C; Tamb = —40 °C;
% —~—= Tamp=+25°C; ———— Tamp=+25°C;
E —.—.— Tamb=+850C. —.—.— Tagmp=+850°C.
<
w
E 1000 < 7282808.2 20 7282810.2
S
w Iop /
> fleo [ - {uA) (i
[a] (Hz) N N
N N 16
\\ ‘\ typ // /
typ y 7Y
100 N N ViV,
N ///',/
N H 12 A
N 77
N 7.7
N /7
N 77
\ yy4
N %
" 8o 2 4 6 8
0,1 1 10
Co (nF) Vop (V)
Fig. 20 Display frequency as a function Fig. 21 Supply current as a function
of Rg and Co; Tamb =+25°C; Vpp=5 V. of supply voltage.
Rp =1 MQ; v Tamb = —40 °C;
— — —— Ro=100kS2. — =~ = Tamb =+ 25 °C;
—.—.— Tamp=+8560°C.
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PCF21XX

FAMILY
2 7286685.1 18 7286698.1
Ron \ fo
(kS2) l\ {mA) L~
X 16
15 \\ N xvpl/ A-
\ \\ 7
7
AN N tye 14 P’ p
1 :\‘ > L <
3 T 7
, \\\ ~] / b4 v
\N\ N~ Rg —1 12 7 e
QA = /
05 N I // /"
’ S=F=F fer 10 —
typ /
0 8 /
0 2 4 6 8 0 2 4 8
Vpp (V) Vpp (V)
Fig. 22 Output resistance of backplane Fig. 23 Output current as a function
and segments. of supply voltage (only PCF2112).
- Tamb = —40 °C; Tamb = —40°C;
———— Tampb=+2569C; ———— Tamb=+259C;
—.—.— Tamp=+850°C. —.—.— Tamp=+850C.
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