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TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

T6BO07

COLUMN DRIVER FOR A DOT MATRIX LCD

The T6B07 is an 80-channel-output column driver for an
STN dot matrix LCD. The T6B07 features 28-V LCD drive
voltage and a 10-MHz maximum operating frequency. The
T6BO07 is able to drive LCD panels with a duty ratio of up
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FEATURES

® Display duty application to 1/240

® LCD drive signal 80

® Data transfer 1, 2, 4-bit bidirectional

® Operating frequency 10MHz

® |CD drive voltage 11 to 28V (max 30V)

® Operating voltage 3.0 to 5.5V QFP100-P-1420-0.65A
® Operating temperature -20 to 75°C -

e LCD drivg output resistance : 2.2k{) (max) (12.8V, 1/9 bias) Weight : 1.60g (typ.)

® Display-off function When /DSPOF is L, all LCD drive

Low power consumption

outputs (O1 to 0O80) remain at the Vpp level.
Cascade connections and auto enable transfer functions are available.
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@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the

i TOSHIBA Semiconductor Reliability Handbook.

\ -“. THE products described in this document are subject to foreign exchange and foreign trade control laws. o
Jy @ he information contained herein is presented oniy as a guide for the aprilcatlons of our products. No responsibiiity is assumed by TOSHIBA

g CORPORATION. for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
1 © by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

"} @ The information contained herein is subject to change without notice.
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PIN ASSIGNMENT
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TOSHIBA T6B07
PIN FUNCTIONS
PIN NAME /0 FUNCTIONS LEVEL
O1 to 080 |Output|Output for LCD drive signal Vpp to V5
DI1 to DI4 Input |Input for shift data
cCp Inout (Shift Clock Pulse)
T Input for shift clock pulse
(Frame)
FR Input Input for frame signal
(Latch Pulse)
LP Input Input for shift clock pulse
Display data is latched on the rising edge of LP.
DUAL Inout (Dual Mode)
npu Terminal for dual input mode or single input mode select
oIR nput | (Direction) VDD to Vss
Input for data flow direction select
(Data Format)
DF1, DF2 Input Input for selection data format (1-bit, 2-bit, 4-bit)
Input/output for ENABLE signal
DUAL DIR EIO2 EIO1
L L ouT IN
EIO1, EIO2 /0 L A IN ouT
H L ouT IN
H H ouT IN
(Display Off)
/DSPOF =L : Dispiay-off mode, (O1 to O80) remain at the Vpp
/ DSPOF Input ovel.
/DSPOF =H : Display-on mode, (O1 to O80) are operational.
VDD — | Power supply for internal logic (5V)
Vss — | Power supply for internal logic (0V)
V> — Power supply for LCD drive circuit —
V3 — Power supbply for LCD drive circuit
Vs — Power supply for LCD drive circuit
RELATION BETWEEN FR, DATA INPUT AND OUTPUT LEVEL
FR DATA INPUT (DIO1, DIO2) / DSPOF OUTPUT LEVEL
L L H V)
L H H VDD
H L H V3
H H H Vg
* * L V‘D‘D

*Don't care
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TIMING DIAGRAM
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Vpp Level

ABSOLUTE MAXIMUM RATINGS
(Ensure that the following conditions are maintained, Vpp=V2=V3= Vs, Vg =0V)

ITEM SYMBOL PIN NAME RATING UNIT

Supply Voltage 1 VDD VDD -0.3to0 7.0 \

V2 V2
\Y) -30.
Supply Voltage 2 V3 V3 DD -30.0 to Vv
Vpp +0.3

Vs Vs

Input \/Inltana AVATN] (*1) —_N+tA VY~ 2N 2 \/

put Voltage VIN (*1) 0.3 to Vpp +0.3 \/

Operating Temperature Topr —_ -20 to 75 °C

Storage Temperature Tstg — -55 to 125 °C

(*1) SCP, FR, LP, DIR, DF1, DF2, DUAL, DI1 to DI4, /DSPOF




TOSHIBA T6B07
ELECRTICAL CHARACTERISTICS
DC CHARACTERISTICS
TEST CONDITIONS (1) <Un|ess otherwise noted, Vgg=0V, Vpp=4.5 to 5.5V,
V5 =(Vpp -28) to (Vpp-11)V, Ta-20 to 75°C
TEST
ITEM SYMBOL | CIR- TEST CONDITION MIN | TYP.| MAX |UNIT| PIN NAME
CUIT
Supply Voltage 1 — — — 45 | 50| 55 | V VDD
Supply Voltage 2 Vg — — \iD_B — \LDR \ Vg
VDD SCP, FR, LP
H Level | V — vV ,FR, LP,
ot v IH —08| — |'DD DIR, DUAL,
V:I;‘age — v | DF1, DF2,
— DI1 to Dl4,
L Level VIL — 0 0.8 / DSPOF
H Level | VQoH loH = - 0.5mA Voo | _ |
Output -05
Voltage — \Y EIO1, EIO2
9 L Level | VoL loL =0.5mA — | — | o5
H Level RoH — |VouT=VDD -0.5V (*2) — 1.2 2.2
_ * _
Out.put M Level Rom — |VouT=V2%0.5V (*2) 1.2 | 2.2 k0 | 01 to 080
Resistance Rom — |VouT=V3+0.5V (*2) — 1.2 | 22
L Level RoL — |VouT=V5+0.5V (*2) — 1.2 2.2
Vpp =5.5V
Vg = —22.5V
fer =35Hz
Current
. Iss — |fscp=2.5MHz — 400 | 700 HA Vgg
*
Consumption  (*3) Vi1 = 5.5V, Vi =0V
Input Data:
every bit inverted
Current | — |As mentioned above 100 | 200 | nA v
Consumption  (*4) 55 - H ss

(*2)
(*3)
(*4)

Vpp=3.0V, Vg=-7.8V, Vo =Vpp-2/9(Vpp-Vs), V3=Vpp-7/9(Vpp -Vs)
Internal data receiver operating
Internal data receiver sleeping




TOSHIBA T6B07
TEST CONDITIONS (2) (Unless otherwise noted, Vgg=0V, Vpp=3.0 to 5.5V, )
Vg =(Vpp-28) to (Vpp-11)V, Ta= -20 to 75°C
TEST
ITEM SYMBOL | CIR- TEST CONDITION MIN |TYP.| MAX |UNIT| PIN NAME
CUIT
Supply Voltage 1 — — — 30 | 33| 55 Vv VDD
\Y \Y
Supply Voltage 2 Vg — — DD | _ DD Vg
-28 -1
VDD SCP, FR, LP
H Level Vv — — |V o
nout Y IH ~0.6 DD DIR, DUAL,
V(fltcjage - v DF1, DF2,
L Level | v — o| — | 06 DI1 to Di4,
- / DSPOF
H Level | VoH loH = -0.5mA Voo | _ | _
Output -0.5
Voltage — \Y EIO1, EIO2
9 L Level | VoL loL =0.5mA — | — | o5
Hlevel | Ron | — |[VouT=VDD-05V(*5) | — | 12| 22
Output Rom — |VouT=V2210.5V (*5) — 1.2 | 2.2
: M Level kQ 1
Resistance RoM | — |[VouT=V3t05V (*5) | — |12 22 O1 to 080
L Level RoL — |VouT=V5+0.5V (*5) — 1.2 | 2.2
Vpp =5.5V
V5= -2.5V
Current [ fFR=3§I-lI—Znn|| AN NN A I
: * 1SS — |TSCP = £-2lVInz —_ 4uu JAY Y HA AN
Consumption (*6) Vi1 = 5.5V, Vi =0V
Input Data:
every bit inverted
Current .
Consumption  (*7) Iss — |As mentioned above — | 100 | 200 | #A Vgs

(*5) Vpp=3.0V, Vg=-9.8V, V,=Vpp-2/9(Vpp-Vs), V3=Vpp-7/9(Vpp-Vs)
(*6) Internal data receiver operating
(*7) Internal data receiver sleeping




TOSHIBA T6B07
AC CHARACTERISTICS
tow tewH
el —72 . - 100_".2._ t . tf_.s._
tsL tLw ' '
r tLFp h
LP /] tLRP N
tbsu tDHD
DATA IN X X 4
tsE tew tes
EIO IN A tEIFP N
— / = N\
teoD tEIRP
EIO OUT |‘ |
| teoH :’\
TEST CONDITIONS (1)
(Veg =0V, Vpp =4.5 to 5.5V, Vg=Vpp, V5=(Vpp -28) to (Vpp-11)V, Ta= -20 to 75°C)
ITEM SYMBOL TEST CONDITION MIN MAX UNIT
Operating Frequency tscp — — 10.0 MHz
t — 40 —
SCP Pulse Width CWH
tewi — 40 —
Data Set-up Time tDsu — 15 —
Data Hold Time tDHD — 5 —
SCP Rise/Fall Time tr, tf — — (*9)
LP Set-up Time tLRP — 5 —
LP Hold Time tLFp — 15 —
LP Pulse Width tLw — 15 —
SCP-Rise-to-LP-Rise Time tsL — 10 — ns
LP-Fall-to-SCP-Fall Time tLs — 17 —
EIO IN Set-up Time tEIRP — 5 —
EIO IN Hold Time tEIFP — 15 —
EIO IN Pulse Width tEIw — 15 —
SCP-Rise-to-EIO-Rise Time tSE (*8) 0 —
EIO-Fall-to-SCP-Fall Time tEs (*8) 20 —
EIO OUT Data Delay Time tEOD — — 55
EIO OUT Hold Time tEOH — — 30

(*8) C|=10pF

(*9)  tp, t= (tc -tcwH-tcwD) /2 or ty, t=50ns




TOSHIBA T6B07

TEST CONDITIONS (2)
(Vgs =0V, Vpp =3.0 to 5.5V, Vg=Vpp, V5=(Vpp-28) to (Vpp-11)V, Ta= -20 to 75°C)

ITEM SYMBOL TEST CONDITION MIN MAX UNIT
Operating Frequency tscp — — 6.5 MHz
SCP Pulse Width “CWH — >0 —

tcwiL — 50 —

Data Set-up Time tpsu — 30 —
Data Hold Time tDHD — 10 —
SCP Rise/Fall Time tr, tf — — (*11)
LP Set-up Time tLRP — 8 —
LP Hold Time tLEp — 30 —
LP Pulse Width tLw — 30 —
SCP-Rise-to-LP-Rise Time tgL — 20 — ns
LP-Fall-to-SCP-Fall Time tLs — 40 —
EIO IN Set-up Time tEIRP — 10 —
EIO IN Hold Time tEIFP — 30 —
EIO IN Pulse Width tEIw — 30 —
SCP-Rise-to-EIO-Rise Time tSE (*10) 0 —
EIO-Fall-to-SCP-Fall Time tEs (*10) 33 —
EIO OUT Data Delay Time tEOD — — 80
EIO OUT Hold Time tEOH — — 43

(*10) C| = 10pF
(*11) ty, t5= (tc —tcwH-tcwL) /2 or ty, t=50ns

(Note) Insert the bypass capacitor (0.14F) between Vpp and Vsg to decrease power supply
noise. Place the bypass capacitor as close to the LSI as possible.
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OUTLINE DRAWING
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Weight : 1.60g (Typ.)




