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HD66/74

240-Channel Gate Driver for Color-TFT Liquid Crysta
Displays
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Rev.1.0
July 2002

Description

HD66774 is a gate-driver 1C for systems with color-TFT-liquid-crystal dot-matrix graphic displays.
It incorporates a circuit for driving 240 channels of TFT gate-line driving and all the power-supply
circuitsthat are required for liquid crystal displays, and realizes the liquid crystal display by adding
only an external capacitor.

When used with the HD66770 396-channel source driver with on-chip RAM, and used with the
HD66772 528-channel source driver with on-chip RAM, this LSl is suitable for color TFT displays
of cellular phones having 132-by-176 and 176-by-240 dots, respectively.

Features

TFT gate-line driving circuits
¥ 240 outputs

Gate-line scanning
¥ Centering-screen function (vertically separated, comb type)

Internal power-supply circuit
¥, Step-up circuit: five to nine times, positive-polarity inversion
% Structure of TFT-display retention capacitor: Cst or Cadd

Alternating functions for TFT-display counter-electrode power supply

¥ N-line alternating drive of Vcom (Vgoff is also available for N-line alternating drive for
Cadd)
¥ Adjustment of Vcom (Vgoff) amplitude: internal 22-level digital potentiometer

Output power-supply voltage

¥ For the source driver: DDVDH - GND = 4.5t0 5.5 V (power supply for HD66770/772
liquid crystal output circuits), VDH - GND = 3.0 to DDVDH-0.5V (reference power supply
for HD66770/772 grayscale voltages)

HITACHI
1



HD66774 Rev. 1.0 July 2002

¥ For the TFT-display counter electrode: Vcom amplitude =6 V (max), VcomH - GND =
3.0V toVDH, VcomL -GND =10V toVCL +0.5V.

Mode setting
% Seria transfer from the HD66770/772 source driver

L ow-power consumption
% Equalizing function and the switching performance of step-up circuits and operational
amplifiers

Input power-supply voltage
% Vcc-GND=17t03.6V
% Vci- GND = 2510 3.6 V (internal reference power-supply voltage)

Pad arrangement
¥ Wiring-through areafor high-level mounting

Type Number
Type Number External Appearance
HCD66774BP Die with Au bump
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Pin Functions

Tablel Pin Functions

Input/
Signal Name Quantity* Output Connected to Function
Vccl, Vee2 2 Input Power supply VCC-GND: A logic-circuit power supply. Supply
GND 1 Input Power supply the same voltage as th.a'[ for HD66770/772.
Vccel and Vec2 are equivalent. Supply the
voltage to either or both.
VDH 1 Output Capacitor for A reference power supply for the HD66770/772
stabilization, source-driver grayscale voltage. Adjust the
HD66770/772 VDH level with VREG1OUT because the
VREG1OUT input voltage is output as the
output level. Connect a capacitor for
stabilization.
VGH 1 Input VLOUT2 or A power supply for the gate-line driving circuit,
power supply and a positive-side power supply for TFT-gate
on level, internal step-up circuits, bias circuits,
and operational amplifiers. Connect VLOUT2.
When VLOUT?2 is not used, connect an
external-voltage power supply lower than 16.5
V.
VGL 1 Input VLOUT3 or A power supply for the gate-line driving circuit,
power supply and a negative-side power supply for the power
supply for the gate-line driving circuit, internal
step-up circuits, bias circuits, and operational
amplifiers. Connect VLOUT3. When VLOUT3
is not used, connect an external-voltage power
supply higher than -16.5 V.
Vci 1 Input Vcc or power A power supply for the analog circuit. Connect
supply a 2.5- to 3.6-V external-voltage power supply.
Vciout 1 Output Vcil and Outputs the internal reference voltage
capacitor for generated between Vci and GND. The internal
stabilization or  reference voltage can be set by a register.
open
Vcil 1 Input VcioOUT or A step-up voltage for step-up circuit 1. Connect
power supply Vciout or an external power supply lower than
2.75 V.
VLOUT1 1 Output DDVDH and Outputs a voltage that doubles or triples the

capacitor for
stabilization or
open

voltage from step-up voltage Vcil. The step-up
factor can be set in an internal register.
Connect a capacitor for stabilization. When this
pin is not used, leave it open.
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Tablel Pin Functions (cont)

Input/

Signal Name Quantity* Output Connected to Function

DDVDH 1 Input VLOUT1 or A power supply for outputting the HD66770/772
power supply source driver liquid crystal. Connect this pin to
and VLOUT1. When VLOUTL1 is not used, connect
HD66770/772 an external power supply lower than 5.5 V.

Vci2 1 Input VLOUT1 or A reference voltage in step-up circuit 2.
power supply Connect this pin to VLOUT1. When VLOUT1 is

not used, connect an external power supply
lower than 5.5 V.

VLOUT?2 1 Output VGH, A voltage that doubles, triples, or quadruples,
capacitor for and outputs a voltage between DDVDH and
stabilization or  GND in step-up circuit 2. The step-up factor
open can be set in an internal register. Connect a

capacitor for stabilization. When this pin is not
used, leave it open.

Vci3 1 Input VLOUT?2 or A reference voltage in step-up circuit 3.
power supply Connect this pin to VLOUT2. When VLOUT2 is

not used, connect an external power supply
lower than 16.5 V.

VLOUT3 1 Output VGL, A voltage that outputs a voltage between
capacitor for VLOUT2 and GND as an equivalent negative
stabilization or  voltage in step-up circuit 3. Connect a
open capacitor for stabilization. When this pin is not

used, leave it open.

Vcid 1 Input Vcc or Vci or A reference voltage in step-up circuit 4.
power supply Connect Vci or an external power supply lower

than 2.5 Vto 3.6 V.

VLOUT4 1 Output VCL and A voltage that outputs a voltage between Vci4
capacitor for and GND as an equivalent negative voltage in
stabilization or  step-up circuit 4. Connect a capacitor for
open stabilization and the VCL pin. When this pin is

not used, leave it open.

VCL 1 Input VLOUT4 or A power supply for generating VcomL. When

power supply

VcomL is a negative voltage, connect VLOUT4
or an external power supply of -3.6 to —2.5V.
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Tablel Pin Functions (cont)

Input/

Signal Name Quantity* Output Connected to Function

VREG10UT 1 Output Capacitor for This pin generates and outputs a reference
stabilization voltage for VREG1 between DDVDH and GND
and VREG1 or from the reference voltage between Vci and
open GND that is internally generated. The

amplification can be set in an internal register.

Connect this pin to VREG1 and a capacitor for
stabilization. When this pin is not used, leave it
open.

VREG1 1 Input VREG10OUT A reference voltage for generating Vcom.
or power Connect VREG1OUT. When VREG1OUT is
supply not used, connect an external power supply

lower than DDVDH.

VREG20UT 1 Output Capacitor for This pin generates and outputs a reference
stabilization voltage for VREG2 between GND and VGL
and VREG2 or from the reference voltage between Vci and
open GND that is internally generated. The

amplification can be set in an internal register.

Connect this pin to VREG2 and a capacitor for
stabilization. When this pin is not used, leave it
open.

VREG?2 1 Input VREG20UT A reference voltage for generating Vgoff.
or power Connect VREG20OUT. When VREG2OUT is
supply not used, connect an external power supply

lower than VGL.

C1l1l+, Cl11-to 10 - Step-up Connect the step-up capacitor according to the

C23+, C23- capacitor step-up factor. When the internal step-up

circuit is not used, leave this pin open.

C31+, C31- 2 - Step-up Connect a step-up capacitor for generating the
capacitor VGL level from the VGH and GND levels.

When the internal step-up circuit is not used,
leave these pins open.

C41+, C41- 2 - Step-up Connect a step-up capacitor for generating the
capacitor -Vci4 level from the Vci4 and GND levels.

When the internal step-up circuit is not used,
leave these pins open.

Vcoml 3 Output TFT-display A power supply for the TFT-display common

Vcom2 common electrode. When the reversing Vcom

Vcom3 electrode alternation is not driven, the amplitude between

VcomH and VcomL is output. The alternating

cycle can be set by the M pin. Connect this pin

to the TFT-display common electrode.
HITACHI
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Tablel Pin Functions (cont)

Input/

Signal Name Quantity* Output Connected to Function

VcomR 1 Input Variable A reference voltage of VcomH. When VcomH
resistor or is externally adjusted, halt the internal adjuster
open of VcomH by setting the register and insert a

variable resistor between VDH and GND.

When this pin is not externally adjusted, leave it
open and adjust VcomH by setting the internal
register.

VcomH 1 Output Capacitor for This pin indicates a high level of Vcom
stabilization generated in driving the Vcom alternation.

Connect this pin to the capacitor for
stabilization.

VcomL 1 Output Capacitor for This pin indicates a low level of Vcom. An
stabilization or  internal register can be used to adjust the
open voltage. Connect this pin to a capacitor for

stabilization. When the VCOMG bit is low, the
VcomL output stops and a capacitor for
stabilization is not needed.

VgoffOUT 1 Output Vgoff or open An output power supply for driving the gate line.

Alternation can be driven by synchronizing
Vcom with the setting of the internal register.
Set the internal register according to the
structure of the TFT-display retention capacitor.
For the amplitude at the alternation driving, this
pin outputs a voltage between VcomH and
VcomL with the VgoffL reference voltage.

Vgoff 1 Input Capacitor for This pin is a negative voltage at the TFT-gate
stabilization, off level. Connect this pin to VgoffOUT. When
and VgoffOUT  VgoffOUT is not used, connect an external-
or power voltage power supply higher than the VGL
supply voltage.

VgoffH 1 Output Capacitor for When the Vgoff alternation is driven, this pin
stabilization or indicates a high level of VgoffOUT. Connect
open this pin to a capacitor for stabilization. When

the CAD bit is low, the VgoffH output stops and
a capacitor for stabilization is not needed.
VgoffL 1 Output Capacitor for The VgoffOUT voltage when the Vgoff
stabilization alternation is not driven. When the Vgoff
alternation is driven, this pin indicates a low
level of VgoffOUT. An internal register can be
used to adjust the voltage. Connect this pin to
a capacitor for stabilization.
REGN, 2 Input/ Open or Test pins for VREG1OUT, Vciout, and
REGP output capacitor for VREG2OUT. Leave these pins open.

stabilization
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Tablel Pin Functions (cont)

Input/
Signal Name Quantity* Output Connected to

Function

M 1 Input M of Inputs alternating signal of Vcom and Vgoff.
HD66770/772 The following levels are output according to the
status of M:
Low: VcomL or VgoffL, high: VcomH or
VgoffH
When the VCOMG bit is low, the VcomL output
stops and the low level of Vcom is output as
GND. When the CAD bit is low, the VgoffH
output stops.
EQ 1 Input GND or EQ of When the Vcom alternation is driven, the output
HD66770/772 of Vcom or VgoffOUT is Hi-Z at the transition
timing of Vcom or VgoffOUT. The following
levels are output according to the status of EQ:
Et Wzam wigoff
Law Wizom Hiv'zamlL W gl
) H-ZiCadd shacure)
High Hi-Z Wigo L IC 5t s
Note: When EQ = high, the output status of
VgoffOUT depends on the mode setting of the
structure of the TFT-display retention capacitor.
For the mode setting, refer to the Instructions
section. When EQ is not used, connect this pin
to GND.
DCCLK 1 Input DCCLK of A clock for the step-up circuits supplied from
HD66770/772 HD66770/772.
CL1 1 Input CL1 of Clock input pin supplied from HD66770/772.
HD66770/772 Gate line output changes at the falling edge of
this signal. This signal is supplied from
HD66770/772.
FLM 1 Input FLM of Performs frame synchronization with the source
HD66770/772 driver. This signal is supplied from
HD66770/772.
DISPTMG 1 Input DISPTMG of Display-off signal. This signal becomes valid
HD66770/772 asynchronously with the FLM and CL1. High:
Normal output; Low: All output Vgoff.
GCL 1 Input GCL of Operates as a clock for the transfer of register
HD66770/772 settings. Latches data on the rising edge of the
clock.
GDA 1 Input GDA of Operates as the data for the transfer of register
HD66770/772 settings.
GCs* 1 Input GCS* of A chip-select signal.
HD66770/772 Low: selected (data-transfer enabled), high: not
selected (data-transfer disabled)
RESET* 1 Input External reset The reset pin. When a low level is input here,
circuit the LSl is reinitialized. Be sure to apply a signal
to this pin during the system’s power-on reset.
HITACHI
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Tablel Pin Functions (cont)

Input/

Signal Name Quantity* Output Connected to Function

SCM1, 2 2 Input Vcc or GND Input for selecting the scan mode. Must be
fixed to Vcc or GND depending on the selected
scan mode.

OPOFF 1 Input Vcec or GND When OPOFF = Vcc, the operation of the
operational amplifier stops. (At this time, the
function is AP2-0 = (0,0,0) or equivalent.) When
the voltage for driving the gate circuit is
supplied from the external power supply
voltage, OPOFF = Vcc should be satisfied.
When it is supplied from the internal power
supply voltage, OPOFF = GND must be
satisfied.

G1-240 240 Output Liquid crystal An output signal to the gate line. Outputs VGH

output as the gate-line selection level, or Vgoff as the
gate-line non-selection level.

GTEST1-4 4 Output Liquid crystal Dummy gate outputs. When CAD bit is high,

output or open output VGH and Vgoff level. When CAD is low,
output Vgoff level. When this pin is not used,
leave it open.

TESTA1 1 Input/ Test pin A test pin for the VcomH output. Leave it open

output or connect a capacitor for stabilization
according to the display quality.

TESTA2 1 Input/ Test pin A test pin for the VcomL output. Leave it open

output or connect a capacitor for stabilization
according to the display quality.

TESTA3 1 Input/ Test pin A test pin for the VgoffH output. Leave it open

output or connect a capacitor for stabilization
according to the display quality.

TESTA4 1 Input/ Test pin A test pin for the VcomL output. Leave it open

output or connect a capacitor for stabilization
according to the display quality.

PONTEST 2 Input GND Test pins. Connect GND.

DCTEST2

VTEST 1 Input/ Test pin A test pin. Must be left open.

output

Note: The quantity does not match the number of pads.
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HCD66774BP Pad Arrangement
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HCDG66774BP Pad Coordinates

The pad coordinates are shown below. The pad numbers in the pad arrangement correspond to the
numbers in the following table that lists the pad center coordinates with the chip-centered origin.
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No. Pin Name X (um) Y (um) No. Pin Name X (um) Y (um) No. Pin Name X (um) Y (um)
1 DUMMY1 -6870 -1470 61 VcomL -1260 -1437 121 GCL 3280 -1460
2 Vcoml -6680 -1437 62 TESTA4 -1160 -1437 122 GCS* 3380 -1460
3 Vcoml -6580 -1437 63 VcomH -1060 -1437 123 GDA 3480 -1460
4 DUMMY5 -6480 -1437 64 TESTAL -960 -1437 124 EQ 3580 -1460
5 Vcom2 -6380 -1437 65 VcomR -860 -1437 125 M 3680 -1460
6 Vcom2 -6280 -1437 66 VREG10UT -760 -1437 126 FLM 3780 -1460
7 C31- -6180 -1437 67 VREG1 -660 -1437 127 CL1 3880 -1460
8 C31+ -6080 -1437 68 REGN -560 -1437 128 DISPTMG 3980 -1460
9 C21- -5980 -1437 69 REGP -460 -1437 129 RESET* 4080 -1460
10 C21+ -5880 -1437 70 TESTA2 -360 -1437 130 VccDMY 4180 -1460
11 C22- -5780 -1437 71 VTEST -260 -1437 131 SCM1 4280 -1460
12 C22+ -5680 -1437 72 Veel -160 -1437 132 SCM2 4380 -1460
13 C23- -5580 -1437 73 Vceel -60 -1437 133 GndDMY 4480 -1460
14 C23+ -5480 -1437 74 Gnd 40 -1437 134 DCTEST 4580 -1460
15 C41- -5380 -1437 75 Gnd 140 -1437 135 PONTEST 4680 -1460
16 C41+ -5280 -1437 76 Vce2 240 -1437 136 OPOFF 4780 -1460
17 C11- -5180 -1437 77 Vce2 340 -1437 137 Vcom3 4880 -1437
18 Cl1+ -5080 -1437 78 Vci4 440 -1437 138 Vcom3 4980 -1437
19 Cl12- -4980 -1437 79 Vci 540 -1437 139 GTEST2 5075 -1460
20 Cl12+ -4880 -1437 80 Vi 640 -1437 140 G2 5135 -1460
21 VGL -4780 -1437 81 iDUMMY17 740 -1460 141 G4 5195 -1460
22 VGL -4680 -1437 82 iDUMMY18 800 -1460 142 G6 5255 -1460
23 VLOUT3 -4580 -1437 83 iDUMMY19 860 -1460 143 G8 5315 -1460
24 Vci3 -4480 -1437 84 iDUMMY20 920 -1460 144 G10 5375 -1460
25 VGH -4380 -1437 85 iDUMMY21 980 -1460 145 Gl12 5435 -1460
26 VGH -4280 -1437 86 iDUMMY22 1040 -1460 146 G14 5495 -1460
27 VLout2 -4180 -1437 87 iDUMMY23 1100 -1460 147 G16 5555 -1460
28 VCL -4080 -1437 88 iDUMMY24 1160 -1460 148 G18 5615 -1460
29 VCL -3980 -1437 89 iDUMMY25 1220 -1460 149 G20 5675 -1460
30 VLout4 -3880 -1437 90 iDUMMY 26 1280 -1460 150 G22 5735 -1460
31 Vcil -3780 -1437 91 iDUMMY27 1340 -1460 151 G24 5795 -1460
32 Vciout -3680 -1437 92 iDUMMY28 1400 -1460 152 G26 5855 -1460
33 iDUMMY1 -3520 -1460 93 iDUMMY29 1460 -1460 153 G28 5915 -1460
34 iDUMMY2 -3460 -1460 94 iDUMMY30 1520 -1460 154 G30 5975 -1460
35 iDUMMY3 -3400 -1460 95 iDUMMY31 1580 -1460 155 G32 6035 -1460
36 iDUMMY4 -3340 -1460 96 iDUMMY32 1640 -1460 156 G34 6095 -1460
37 iDUMMY5 -3280 -1460 97 iDUMMY33 1700 -1460 157 G36 6155 -1460
38 iDUMMY6 -3220 -1460 98 iDUMMY34 1760 -1460 158 G38 6215 -1460
39 iDUMMY7 -3160 -1460 99 iDUMMY35 1820 -1460 159 G40 6275 -1460
40 iDUMMY8 -3100 -1460 100 iDUMMY36 1880 -1460 160 G42 6335 -1460
41 iDUMMY9 -3040 -1460 101 iDUMMY37 1940 -1460 161 G44 6395 -1460
42 iDUMMY10 -2980 -1460 102 iDUMMY38 2000 -1460 162 G46 6455 -1460
43 iDUMMY11 -2920 -1460 103 iDUMMY39 2060 -1460 163 G48 6515 -1460
44 iDUMMY12 -2860 -1460 104 iDUMMY40 2120 -1460 164 G50 6575 -1460
45 iDUMMY13 -2800 -1460 105 iDUMMY41 2180 -1460 165 G52 6635 -1460
46 iDUMMY14 -2740 -1460 106 iDUMMY42 2240 -1460 166 G54 6695 -1460
47 iDUMMY15 -2680 -1460 107 iDUMMY43 2300 -1460 167 G56 6755 -1460
48 iDUMMY16 -2620 -1460 108 iDUMMY44 2360 -1460 168 DUMMY?2 6870 -1470
49 VDH -2460 -1437 109 iDUMMY45 2420 -1460 169 G58 6860 -1280
50 Vci2 -2360 -1437 110 iDUMMY46 2480 -1460 170 G60 6860 -1220
51 DDVDH -2260 -1437 111 iDUMMY47 2540 -1460 171 G62 6860 -1160
52 DDVDH -2160 -1437 112 iDUMMY48 2600 -1460 172 G64 6860 -1100
53 VLOUT1 -2060 -1437 113 iDUMMY49 2660 -1460 173 G66 6860 -1040
54 Vgoff -1960 -1437 114 iDUMMY50 2720 -1460 174 G68 6860 -980
55 VgoffOUuT -1860 -1437 115 iDUMMY51 2780 -1460 175 G70 6860 -920
56 VgoffH -1760 -1437 116 iDUMMY52 2840 -1460 176 G72 6860 -860
57 VgoffL -1660 -1437 117 iDUMMY53 2900 -1460 177 G74 6860 -800
58 TESTA3 -1560 -1437 118 iDUMMY54 2960 -1460 178 G76 6860 -740
59 VREG2 -1460 -1437 119 iDUMMY55 3020 -1460 179 G78 6860 -680
60 VREG20UT -1360 -1437 120 DCCLK 3180 -1460 180 G80 6860 -620
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No. Pin Name X (um) Y (um) No. Pin Name X (um) Y (um) No. Pin Name X (um) Y (um)
181 G82 6860 -560 241 G200 5000 1460 301 oDUMMY39 1340 1460
182 G84 6860 -500 242 G202 4940 1460 302 oDUMMY40 1280 1460
183 G86 6860 -440 243 G204 4880 1460 303 oDUMMY41 1220 1460
184 G88 6860 -380 244 G206 4820 1460 304 oDUMMY42 1160 1460
185 G90 6860 -320 245 G208 4760 1460 305 oDUMMY43 1100 1460
186 G92 6860 -260 246 G210 4700 1460 306 oDUMMY44 1040 1460
187 G94 6860 -200 247 G212 4640 1460 307 oDUMMY45 980 1460
188 G96 6860 -140 248 G214 4580 1460 308 oDUMMY46 920 1460
189 G98 6860 -80 249 G216 4520 1460 309 oDUMMY47 860 1460
190 G100 6860 -20 250 G218 4460 1460 310 oDUMMY48 800 1460
191 G102 6860 40 251 G220 4400 1460 311 oDUMMY49 740 1460
192 G104 6860 100 252 G222 4340 1460 312 oDUMMY50 680 1460
193 G106 6860 160 253 G224 4280 1460 313 oDUMMY51 620 1460
194 G108 6860 220 254 G226 4220 1460 314 oDUMMY52 560 1460
195 G110 6860 280 255 G228 4160 1460 315 oDUMMY53 500 1460
196 G112 6860 340 256 G230 4100 1460 316 oDUMMY54 440 1460
197 G114 6860 400 257 G232 4040 1460 317 oDUMMY55 380 1460
198 G116 6860 460 258 G234 3980 1460 318 oDUMMY56 320 1460
199 G118 6860 520 259 G236 3920 1460 319 oDUMMY57 260 1460
200 G120 6860 580 260 G238 3860 1460 320 oDUMMY58 200 1460
201 G122 6860 640 261 G240 3800 1460 321 oDUMMY59 140 1460
202 G124 6860 700 262 GTEST4 3740 1460 322 oDUMMY60 80 1460
203 G126 6860 760 263 oDUMMY1 3620 1460 323 oDUMMY61 20 1460
204 G128 6860 820 264 oDUMMY2 3560 1460 324 oDUMMY62 -40 1460
205 G130 6860 880 265 oDUMMY3 3500 1460 325 oDUMMY63 -100 1460
206 G132 6860 940 266 oDUMMY4 3440 1460 326 oDUMMY64 -160 1460
207 G134 6860 1000 267 oDUMMY5 3380 1460 327 oDUMMY65 -220 1460
208 G136 6860 1060 268 oDUMMY6 3320 1460 328 oDUMMY66 -280 1460
209 G138 6860 1120 269 oDUMMY?7 3260 1460 329 oDUMMY67 -340 1460
210 G140 6860 1180 270 oDUMMY8 3200 1460 330 oDUMMY68 -400 1460
211 G142 6860 1240 271 oDUMMY9 3140 1460 331 oDUMMY69 -460 1460
212 G144 6860 1300 272 | oDUMMY10 3080 1460 332 oDUMMY70 -520 1460
213 DUMMY3 6870 1470 273 | oDUMMY11 3020 1460 333 oDUMMY71 -580 1460
214 G146 6620 1460 274 | oDUMMY12 2960 1460 334 oDUMMY72 -640 1460
215 G148 6560 1460 275 | oDUMMY13 2900 1460 335 oDUMMY73 -700 1460
216 G150 6500 1460 276 | oDUMMY14 2840 1460 336 oDUMMY74 -760 1460
217 G152 6440 1460 277 | oDUMMY15 2780 1460 337 oDUMMY75 -820 1460
218 G154 6380 1460 278 | oDUMMY16 2720 1460 338 oDUMMY76 -880 1460
219 G156 6320 1460 279 | oDUMMY17 2660 1460 339 oDUMMY77 -940 1460
220 G158 6260 1460 280 | oDUMMY18 2600 1460 340 oDUMMY78 -1000 1460
221 G160 6200 1460 281 [ oDUMMY19 2540 1460 341 oDUMMY79 -1060 1460
222 G162 6140 1460 282 | oDUMMY20 2480 1460 342 oDUMMY80 -1120 1460
223 G164 6080 1460 283 | oDUMMY21 2420 1460 343 oDUMMY81 -1180 1460
224 G166 6020 1460 284 | oDUMMY22 2360 1460 344 oDUMMY82 -1240 1460
225 G168 5960 1460 285 | oDUMMY23 2300 1460 345 oDUMMY83 -1300 1460
226 G170 5900 1460 286 | oDUMMY24 2240 1460 346 oDUMMY84 -1360 1460
227 G172 5840 1460 287 | oDUMMY25 2180 1460 347 oDUMMY85 -1420 1460
228 G174 5780 1460 288 | oDUMMY26 2120 1460 348 oDUMMY86 -1480 1460
229 G176 5720 1460 289 [ oDUMMY27 2060 1460 349 oDUMMY87 -1540 1460
230 G178 5660 1460 290 | oDUMMY28 2000 1460 350 oDUMMY88 -1600 1460
231 G180 5600 1460 291 | oDUMMY29 1940 1460 351 oDUMMY89 -1660 1460
232 G182 5540 1460 292 | oDUMMY30 1880 1460 352 0oDUMMY90 -1720 1460
233 G184 5480 1460 293 | oDUMMY31 1820 1460 353 GTEST3 -1860 1460
234 G186 5420 1460 294 | oDUMMY32 1760 1460 354 G239 -1920 1460
235 G188 5360 1460 295 | oDUMMY33 1700 1460 355 G237 -1980 1460
236 G190 5300 1460 296 | oDUMMY34 1640 1460 356 G235 -2040 1460
237 G192 5240 1460 297 | oDUMMY35 1580 1460 357 G233 -2100 1460
238 G194 5180 1460 298 | oDUMMY36 1520 1460 358 G231 -2160 1460
239 G196 5120 1460 299 | oDUMMY37 1460 1460 359 G229 -2220 1460
240 G198 5060 1460 300 | oDUMMY38 1400 1460 360 G227 -2280 1460
HITACHI

12




HD66774 Rev. 1.0 July 2002

No. Pin Name X (um) Y (um) No. Pin Name X (um) Y (um) No. Pin Name X (um) Y (um)
361 G225 -2340 1460 421 G105 -5940 1460 - TG1 -6740 1430
362 G223 -2400 1460 422 G103 -6000 1460 - TG2 6740 1430
363 G221 -2460 1460 423 G101 -6060 1460
364 G219 -2520 1460 424 G99 -6120 1460
365 G217 -2580 1460 425 G97 -6180 1460
366 G215 -2640 1460 426 G95 -6240 1460
367 G213 -2700 1460 427 G93 -6300 1460
368 G211 -2760 1460 428 G91 -6360 1460
369 G209 -2820 1460 429 G89 -6420 1460
370 G207 -2880 1460 430 G87 -6480 1460
371 G205 -2940 1460 431 G85 -6540 1460
372 G203 -3000 1460 432 G83 -6600 1460
373 G201 -3060 1460 433 DUMMY4 -6870 1470
374 G199 -3120 1460 434 G81 -6860 1300
375 G197 -3180 1460 435 G79 -6860 1240
376 G195 -3240 1460 436 G77 -6860 1180
377 G193 -3300 1460 437 G75 -6860 1120
378 G191 -3360 1460 438 G73 -6860 1060
379 G189 -3420 1460 439 G71 -6860 1000
380 G187 -3480 1460 440 G69 -6860 940
381 G185 -3540 1460 441 G67 -6860 880
382 G183 -3600 1460 442 G65 -6860 820
383 G181 -3660 1460 443 G63 -6860 760
384 G179 -3720 1460 444 G61 -6860 700
385 G177 -3780 1460 445 G59 -6860 640
386 G175 -3840 1460 446 G57 -6860 580
387 G173 -3900 1460 447 G55 -6860 520
388 G171 -3960 1460 448 G53 -6860 460
389 G169 -4020 1460 449 G51 -6860 400
390 G167 -4080 1460 450 G49 -6860 340
391 G165 -4140 1460 451 G47 -6860 280
392 G163 -4200 1460 452 G45 -6860 220
393 G161 -4260 1460 453 G43 -6860 160
394 G159 -4320 1460 454 G41 -6860 100
395 G157 -4380 1460 455 G39 -6860 40
396 G155 -4440 1460 456 G37 -6860 -20
397 G153 -4500 1460 457 G35 -6860 -80
398 G151 -4560 1460 458 G33 -6860 -140
399 G149 -4620 1460 459 G31 -6860 -200
400 G147 -4680 1460 460 G29 -6860 -260
401 G145 -4740 1460 461 G27 -6860 -320
402 G143 -4800 1460 462 G25 -6860 -380
403 G141 -4860 1460 463 G23 -6860 -440
404 G139 -4920 1460 464 G21 -6860 -500
405 G137 -4980 1460 465 G19 -6860 -560
406 G135 -5040 1460 466 G17 -6860 -620
407 G133 -5100 1460 467 G15 -6860 -680
408 G131 -5160 1460 468 G13 -6860 -740
409 G129 -5220 1460 469 Gl1 -6860 -800
410 G127 -5280 1460 470 G9 -6860 -860
411 G125 -5340 1460 471 G7 -6860 -920
412 G123 -5400 1460 472 G5 -6860 -980
413 G121 -5460 1460 473 G3 -6860 -1040
414 G119 -5520 1460 474 Gl -6860 -1100
415 G117 -5580 1460 475 GTEST1 -6860 -1160
416 G115 -5640 1460
417 G113 -5700 1460
418 G111 -5760 1460
419 G109 -5820 1460
420 G107 -5880 1460
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Internal Block Diagram
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Block Functions

1. Step-up circuit

Figurel Block Diagram

Boosts the Vcil voltage five to nine times. The required voltage is generated by combining
double or triple step-up circuit 1 and double, triple, or quadruple step-up circuit 2. The factor is
controlled by the register settings. A negative-polarity voltage is also generated according to
the boosted voltage. For details on the register settings for the factor, refer to the Instructions
section. The voltage generated from this circuit is used as the power-supply voltage that is
supplied to VGH, VGL, and DDVDH. DDVDH level is supplied to HD66770/772.

2. Liquid-crystal driving-level generation circuit
Generates the VgoffOUT, VDH, and Vcom levels that are required to drive the TFT liquid
crystal display, in addition to the voltage generated by the step-up circuit. VDH level is
supplied to HD66770/772.

3. Interface/register circuit

Transfers data to the internal control register.

HITACHI
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4. Scan data generation circuit
Selects the output of the gate line one by one according to the FLM signal, CL1 signal, and the
setting of the internal control registers.

5. Level shifter
Converts the level of the operating power supply voltage Vcc - GND of the logic circuit to the
level of the operating power supply voltage VGH - VGL of the gate-line driving circuit.

6. Gate-line driving circuit

Selects and outputs either the VGH or the Vgoff level according to the selection signa
generated at the scan data generation circuit and the level shifter.
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I nstructions

Outline

HD66774 has five internal registers. The datais written on to these registers by using a gate serial
datainterface. Thisinterface can be directly connected to the HD66770 or HD66772 source driver
for an automatic transfer of instructions. When an instruction is written on to HD66770/772 via
the bus from the CPU, it is output from the serial interface of HD66770/772, and HD66774 receives
the instruction to adjust the settings of one of itsinternal registers.

In the bit configuration for the transfer of instructions, the upper three bits are index numbers that
indicate the target register of the transfer, and the lower 13 bits are the data.

Detailed Description

Power Control 1 (ROOh)

s M4 M3 M2 M1 Mo D= (K1 o7 D& b= D4 L= L= (K] Lo

u] u] u] 0 GO (MOOMS) BTz | BT1 | BTO | DS | D2 | Do | AP2 | APt | APD | SLP

Index: code

Figure2 Power Control 1 Instructions

BT2-0: Control the step-up factor of the step-up circuit. Adjust the step-up factor according to the
power-supply voltage to be used. Set the output of VLOUT1 to 5.5V or lower.

DC2-0: Set the step-up cycle of the step-up circuit. When the cycleis accelerated, the driving
ability of the step-up circuit increases, but its current consumption increasestoo. Adjust the cycle
taking into account the display quality and power consumption.

AP2-0: Adjust the amount of fixed current from the fixed-current source in the interna
operational amplifier circuit. When the amount of fixed current becomes large, the driving ability
of the operational-amplifier circuit increases. Adjust the fixed current taking into account the
power-supply ability for each driver and the power consumption. During times when thereis no
display, such as when the system isin a sleep or a standby mode, AP2-0 can be set to (0, 0, 0) and
the power consumption can be reduced by shutting down the operational amplifier.

SLP: Setsthe deep mode. When SLP =1, G1 to G240 and GTEST1 to GTEST4 are output as
GND, and bits AP2-0 are al fixed to 0. This stops the operation of the power-supply circuit. The
state of the SLP bit does not change the values of these hits.

GON: When GON =0 and DISPTMG =0, G1 to G240 and GTEST1 to GTEST4 are output as
GND. The Vcom output is also fixed to GND. When GON = 1, G1 to G240 are normally output
and GTEST1 to GTEST4 output VGH/V goff level according to the state of CAD hit.
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VCOMG: When VCOMG = 0, the low-level voltage of Vcom becomes GND, and the amplifier
for the negative voltage and step-up circuit 4 stop. This enables low-power consumption. When
VCOMG = 1, apositive or a negative voltage (1.0 V to —Vci + 0.5 V) of VcomL can be output. At
this time, use the flow of power-supply setting. When VCOMG = 0, if the Vcom alternation is
driven, the settings of VDV 4-0 become invalid. Adjust the alternating amplitudes of Vcom and

V goff with VCM4-0 in the VcomH settings.

Table2 BT Bitsand VLOUT1 and VLOUT2 Outputs

BT2 BT1 BTO

VLOUT1 Output

VLOUT2 Output

Notes®

Capacitor connection terminal

0 0 0 2 x Veil 3 x Vci2 VLOUT2 = Vcil X six times VLOUT1 to VLOUT4,C11% |,

C21+ ,C22+ ,C31+ ,CAl+
0 0 1 2 x Veil 4 x Vci2 VLOUT2 = Vcil x eight times VLOUT1 to VLOUT4,C11% |,

C21% ,C22+ ,C23+ ,C31* ,CAl+
0 1 0 3 x Veil 3 x Vci2 VLOUT2 = Vcil x nine times VLOUT1 to VLOUT4,C11% ,

Cl2+ C21+ ,C22+ ,C31* ,CAl+
0 1 1 3 x Veil 2 x Vcei2 VLOUT2 = Vcil X six times VLOUT1 to VLOUT4,C11+ |,

Cl2+ C21+ ,C22+ ,C31* ,CAl+
1 0 0 2 x Veil Vil + 2 x Vci2 VLOUT2 = Vil x five times VLOUTI1 to VLOUT4,C11% ,

C21+ ,C22+ ,C31+ ,CAl+
1 0 1 2 x Veil Vil + 3 x Vei2 VLOUT2 = Vcil x seven times VLOUT1 to VLOUT4,C11% ,

C21% ,C22+ ,C23+ ,C31* ,CAl+
1 1 0 Step-up stopped 3 x Vci2 VLOUT2 = Vci2 x three times VLOUT1 to VLOUT4,C21+ |,

C22+ C31% ,Cal+
1 1 1 Setting inhibited Setting inhibited Setting inhibited —

Note: The step-up factors of VLOUT2 are derived from Vcil when VLOUT1 and Vci2 are shorted.

The conditions of VLOUT1 £5.5 V and VLOUT2 £ 16.5 V must be satisfied.

Table3 DC Bitsand Step-up Cycle

DC2 DC1 DCO Step-up Cycle in Step-up Circuit 1 Step-up Cycle in Step-up Circuits
2/3/4

0 0 0 DCCLK divided by four DCCLK divided by 16

0 0 1 DCCLK divided by two DCCLK divided by 16

0 1 0 DCCLK DCCLK divided by 16

0 1 1 DCCLK divided by two DCCLK divided by four

1 0 0 DCCLK divided by four DCCLK divided by eight

1 0 1 DCCLK divided by two DCCLK divided by eight

1 1 0 DCCLK DCCLK divided by eight

1 1 1 DCCLK DCCLK divided by four
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Table4 AP Bitsand Amount of Current in Operational Amplifier

AP2 AP1 APO Amount of Current in Operational Amplifier

Operation of the operational amplifier and step-up circuit stops.

Small

Small medium

Medium

Medium large

Large

Setting inhibited

| k| P| P O]l O O O
R| k| O] O P| | O] O
R| O Pr| O P| O P| O

Setting inhibited

Voltage Setting 1 (RO1h)

s M4 M3 M2 M1 Mo 0a D D7 e Do 4 D[z [ L1 Lo

u] u] 1 CabIVRLs|VRL=|VYRLI VR Lo| POl WRHS PWRH|WREHL VRHD) W2 | Wisd | Yoo

I o

Figure3 Voltage Setting 1 Instructions
VC2-0: Adjust the VREG1OUT, VREG20UT, and Vciout voltages to a fraction of Vci.

PON: Starts operation of step-up circuit 3. The operation stops when PON = 0 and starts when
PON = 1. For the timing when PON = 1, refer to the Flow of Power-Supply Setting section.

VRH3-0: Set the amplified factor of the VREG1OUT voltage (the voltage for the VREGL reference
voltage when the VDH and Vcom amplification is generated). These bits amplify the voltage 1.45
to 2.85 times the voltage set by VC2-0.

VRL 3-0: Set the amplified factor of the VREG20UT voltage (the voltage for the VREG2 reference
voltage when Vgoff is generated). These bits amplify the voltage -3 to -9.5 times the voltage set by
VC2-0. Note that the reference voltage of VREG20UT is Vci.

CAD: Set this bit according to the structure for the TFT-display retention capacitor.

CAD = 0: Set this bit when the Cst retention capacitor is structured. The VgoffOUT outputs the
VgoffL level regardless of the Vcom alternating drive.

CAD = 1: Set this bit when the Cadd retention capacitor is structured. At the Vcom alternating
drive, the VgoffOUT voltage is output in the VgoffL voltage reference by the amount of Vcom
alternating amplitude. GTEST1 to GTEST4 output VGH/V goff levelsin the timing which is
shown in figure 4.
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Table5 VC Settingsand Internal Reference Voltage

REGP and VciOUT Output

VC2 VC1 VCO Voltage REGN Output Voltage
0 0 0 0.92 x Vci 0.08 x Vci

0 0 1 0.83 x Vci 0.17 x Vci

0 1 0 0.73 x Vci 0.27 x Vci

0 1 1 0.68 x Vci 0.32 x Vci

1 0 0 Vci 2 GND

1 0 1 Setting inhibited Setting inhibited

1 1 0 Setting inhibited Setting inhibited

1 1 1 Setting inhibited Setting inhibited

Note: 1. Leave REGP and REGN pins open because the voltage set above is output for REGP

and REGN.

2. When VC2-0=100, VciOUT output is Hi-Z.

Table6 VRH Bitsand VREG1OUT Voltage

RH2 RH1 RHO

VREG1OUT Voltage

REGP x 1.

45 times

REGP x 1.

55 times

REGP x 1.

65 times

REGP x 1.

75 times

REGP x 1.

80 times

REGP x 1.

85 times

REGP x 1.

90 times

Stopped

REGP x 2.

175 times

REGP x 2.

325 times

REGP x 2.

475 times

REGP x 2.

625 times

REGP x 2.

700 times

REGP x 2.

775 times

\Y,
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1

REGP x 2.

850 times

\% \% \%
0 0 0
0 0 1
0 0 0
0 0 1
0 1 0
0 1 1
0 1 0
0 1 1
1 0 0
1 0 1
1 0 0
1 0 1
1 1 0
1 1 1
1 1 0
1 1 1

1

Stopped

Note: Adjust the settings between the voltage set by VC2-0 and VRHO to VRH3 so that the
VREG1OUT voltage is lower than 5.0 V.
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Table7 VRL Bitsand VREG20UT Voltage

VRL3 VRL2 VRL1 VRLO VREG2OUT Voltage
0 0 0 0 Vci -(Vci — REGN) x 3.0 times
0 0 0 1 Vci -(Vci — REGN) x 3.5 times
0 0 1 0 Vci -(Vci — REGN) x 4.0 times
0 0 1 1 Vci -(Vci — REGN) x 4.5 times
0 1 0 0 Vci -(Vci — REGN) x 5.0 times
0 1 0 1 Vci -(Vci — REGN) x 5.5 times
0 1 1 0 Vci -(Vci — REGN) x 6.0 times
0 1 1 1 Stopped
1 0 0 0 Vci -(Vci — REGN) x 6.5 times
1 0 0 1 Vci -(Vci — REGN) x 7.0 times
1 0 1 0 Vci -(Vci — REGN) x 7.5 times
1 0 1 1 Vci -(Vci — REGN) x 8.0 times
1 1 0 0 Vci -(Vci — REGN) x 8.5 times
1 1 0 1 Vci -(Vei — REGN) x 9.0 times
1 1 1 0 Vci -(Vci — REGN) x 9.5 times
1 1 1 1 Stopped
Notes: 1. Adjust the settings between the voltage set by Vci — (VC2-0) voltage and VRLO to VRL3
so that the VREG2OUT voltage is higher than -16.0 V.
1 z 3 L] 1 2 3 L]
SNAVATAVAVATE SAVAVATATATAVA
FLO | N _
WiH WiH
GTESTT to 4 Nzoff \_ Vzoff \_
Figure4 Output Timingfor GTEST1to GTEST4
Voltage Setting 2 (R02h)
s M4 M3 M2 M1 Mo [a9 L= b7 L= D= Lt ] L= ) Lo
o 1 o ) ) O WD WEES P D [T | WD Bl 0 AT 2 S B | AT
Inidee code

Figure5 Voltage Setting 2 Instructions

VCMA4-0: Set the VcomH voltage (a high-level voltage at the Vcom alternating drive).
These bits amplify the VcomH voltage 0.4 to 0.98 times the VREGL1 voltage. When VCOM4-0 =1,
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the adjustment of the internal volume stops, and VcomH can be adjusted from VcomR by an
external resistor.

VDV4-0: Set the aternating amplitudes of Vcom and Vgoff at the Vcom alternating drive.
These bits amplify Vcom and Vgoff 0.6 to 1.23 times the VREGL voltage. When the Vcom
alternation is not driven, the settings become invalid.

Table8 VCM4-0Bitsand VcomH Voltage

VCM4 VCM3 VCM2 VCM1 VCMO VcomH Voltage

0 0 0 0 0 VREG1 x 0.40 times

0 0 0 0 1 VREG1 x 0.42 times

0 0 0 1 0 VREGL1 x 0.44 times

0 1 1 0 0 VREG1 x 0.64 times

0 1 1 0 1 VREG1 x 0.66 times

0 1 1 1 0 VREG1 x 0.68 times

0 1 1 1 1 The internal volume stops, and VcomH can be
adjusted from VcomR by an external variable
resistor.

1 0 0 0 0 VREG1 x 0.70 times

1 0 0 0 1 VREG1 x 0.72 times

0 0 1 0 VREG1 x 0.74 times

VREG1 x 0.94 times

VREG1 x 0.96 times

VREG1 x 0.98 times

Rl R Rk R,
Rl R Rk R,
Rl R Rk R,
| k| o] ©
| o]l »,r| ©

The internal volume stops, and VcomH can be
adjusted from VcomR by an external variable
resistor.

Note: Adjust the settings between VREG1 and VCMO to VCM4 so that the VcomH voltage is lower
than VDH.
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Table9 VDV4-0Bitsand Vcom Amplitude

VDV4 VDV3 VDV2 VDV1 VDVO Vcom Amplitude

0 0 0 0 0 VREG1 x 0.60 times
0 0 0 0 1 VREG1 x 0.63 times
0 0 0 1 0 VREG1 x 0.66 times
0 1 1 0 0 VREG1 x 0.96 times
0 1 1 0 1 VREG1 x 0.99 times
0 1 1 1 0 VREG1 x 1.02 times
0 1 1 1 1 Setting inhibited

1 0 0 0 0 VREG1 x 1.05 times
1 0 0 0 1 VREG1 x 1.08 times
1 0 0 1 0 VREG1 x 1.11 times
1 0 0 1 1 VREG1 x 1.14 times
1 0 1 0 0 VREG1 x 1.17 times
1 0 1 0 1 VREG1 x 1.20 times
1 0 1 1 0 VREG1 x 1.23 times
1 0 1 1 1 Setting inhibited

1 1 Setting inhibited

Note: Adjust the settings between VREG1 and VDVO to VDV4 so that the Vcom and VgoffOUT
amplitudes are lower than 6.0 V.

Output Start-Position Control and Number of Valid Lines Control (R06h)

Output Scan-Direction Control and Output Scan-Method Control (RO7h)

s M4 M3 M2 M1 Mo 09 e DF D& [ I R b L2 M Lo

1 1 u] u] u] G5 | Pl | RLE [ ML= ) PLY | DL [SCHA | S3ME | SCM2 S0 | S0

1 1 1 u] u] o u] u] u] u] u] u] o 0 |FLDA |FLDO

Figure6 RO6h and RO7h Instructions

GS: Selects the output scan direction of the gate driver. For description on the GS value and the
scan direction, refer to the section of scan mode setting.

SCN4-0: Set the output start position. According to the correspondence between the setting values
and the output start position in table 11, start driving the gate line by the gate-line selection circuit.

NL 4-0: Set the number of valid lines from the output start position. According to the
correspondence between the setting values and the valid lines in table 12, drive the gate line for the
number of valid lines using the gate-line selection circuit.
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Set the NL4-0 and SCN4-0 so that (output start position + number of valid lines) - 1 £ 240 lines.

Table10 Correspondence between SCN4-0 and Output Start Position

Output Start Position

SOVL=G\D SOML=G\D SOML=Vee SOML=Viee SOML=Vee SOML=Vee

SOV=G\D SOV=G\D SOV=G\D SOV=G\D SOvR=Vee SOvR=Vee
SCN4 SCN3 SCN2 SCN1 SCNO

Gs=0 Gs=1 GsS=0 Gs=1 Gs=0 Gs=1
0 0 0 0 0 Gl G2 Gl G240 Gl G240
0 0 0 0 1 G17 G18 G17 G224 G9 G232
0 0 0 1 0 G33 G34 G33 G208 G17 G224
0 0 0 1 1 G49 G50 G49 G192 G25 G216
0 0 1 0 0 G65 G66 G65 G176 G33 G208
0 0 1 0 1 G81 G82 G81 G160 G4l G200
0 0 1 1 0 G97 G98 G97 G144 G49 G192
0 1 1 1 1 G113 G114 G113 G128 G57 G184
0 1 0 0 0 G129 G130 G129 G112 G65 G176
0 1 0 0 1 G145 G146 G145 G96 G73 G168
0 1 0 1 0 G161 G162 G161 G80 G81 G160
0 1 0 1 1 G177 G178 G177 G64 G89 G152
0 1 1 0 0 G193 G194 G193 G48 G97 G144
0 1 1 0 1 G209 G210 G209 G32 G105 G136
0 1 1 1 0 G225 G226 G225 G16 G113 G128
0 1 1 1 1 G240 G239 G2 G239 G121 G120
1 0 0 0 0 G224 G223 G18 G223 G129 G112
1 0 0 0 1 G208 G207 G34 G207 G137 G104
1 0 0 1 0 G192 G191 G50 G191 G145 G96
1 0 0 1 1 G176 G175 G66 G175 G153 G88
1 0 1 0 0 G160 G159 G82 G159 G161 G80
1 0 1 0 1 G144 G143 G98 G143 G169 G72
1 0 1 1 0 G128 G127 G114 G127 G177 G64
1 0 1 1 1 G112 G111 G130 G111 G185 G56
1 1 0 0 0 G96 G95 G146 G95 G193 G48
1 1 0 0 1 G80 G79 G162 G79 G201 G40
1 1 0 1 0 G64 G63 G178 G63 G209 G32
1 1 0 1 1 G48 G47 G194 G47 G217 G24
1 1 1 0 0 G32 G31 G210 G31 G225 G16
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Table11 Correspondence between NL4-0 and the Number of Valid Lines

NL4 NL3 NL2 NL1 NLO Number of Valid Lines
0 0 0 0 0 Setting inhibited
0 0 0 0 1 16
0 0 0 1 0 24
0 0 0 1 1 32
0 0 1 0 0 40
0 0 1 0 1 48
0 0 1 1 0 56
0 0 1 1 1 64
0 1 0 0 0 72
0 1 0 0 1 80
0 1 0 1 0 88
0 1 0 1 1 96
0 1 1 0 0 104
0 1 1 0 1 112
0 1 1 1 0 120
0 1 1 1 1 128
1 0 0 0 0 136
1 0 0 0 1 144
1 0 0 1 0 152
1 0 0 1 1 160
1 0 1 0 0 168
1 0 1 0 1 176
1 0 1 1 0 184
1 0 1 1 1 192
1 1 0 0 0 200
1 1 0 0 1 208
1 1 0 1 0 216
1 1 0 1 1 224
1 1 1 0 0 232
1 1 1 0 1 240

FLD1-0: Set the number of valid lines to drive n-line interlacing. Table 13 shows the
correspondence between the setting value and the number of fields. Table 14 shows the scan
method. The numbersin circlesindicate the scanning order.
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Table12 Correspondence between FLD1-0 and N-Line Interlacing Scan

FLD1 FLDO Scan Method

0 0 Setting inhibited

0 1 One field

1 0 Setting inhibited

1 1 Three fields
HITACHI
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Table13 N-Linelnterlacing Scan Method

SmnFsting AL 1-0="01" (Plormzl sman) AL -0="11" (Zire intarkce 250)
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Note: The numbers in circles indicate the scanning order.
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Scan Mode Setting

Shift direction of the gate signal can be changed by setting the input levels of the SMC1 and 2 pins
and the GS bit setting, which enables various types of connections between the liquid crystal
display panel and the HD66774.
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Table14 Scan Mode Setting
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Note: The SCM1 and 2 are set by pins and the GS is set by instructions.
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Gate Serial Transfer

The register settings are transferred from HD66770 or HD66772 source driver. Theinterface
consists of a chip select (GCS*), atransfer clock (GCL), and datainput (GDA) lines.

The data transfer starts when the falling edge of the GCS* line indicates that the datais to be
transferred. The transfer ends when the rising edge of the GCS* line indicates that the transfer is
over. The bits are transferred in 16-bit units, and the data is transferred in the order from MSB to

LSB.

Trarefar ar{d

= [tpugnnpppourrnny |
el 2] 1] ol Di2] D41] 010) Do) D2y D7) DS) DSf D4)] D) D2§ D1 ] DO
:-;::-c-:a-dc hsrusion dzt /

Figure7 Format for Data Transfer
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Reset Functions

HD66774 sets the internal initialization with the RESET pin. Input a power-on reset signal when
the power is applied as in the case with HD66770 or HD66772. Table 15 showsthe initial setting
values.

Table 15 Initial Setting Valuesfor Registersat Reset

Index Code Control Bit Initial Value  Status
ROOh SLP 0 Cancels sleep mode.
AP2-0 000 Stops operational amplifier and step-up circuit
operations.
DC2-0 000 Step-up cycle: Equal to DCCLK
GON 0 Vcom and Vgoff output control for display off: GND
BT2-0 000 Step-up factor VLOUT2 = Vci x five times
VCOMG 0 Vcom output control for display on: GND
RO1h VC2-0 000 Internal reference voltage of VREG10OUT/Vciout:
0.92 Vcc

Internal reference voltage of VREG20OUT: 0.08 Vcc

PON 0 Stops operations in the step-up circuit 3.
VRH3-0 0000 VREG1OUT output voltage: REGP x 1.45 times
VRL3-0 0000 VREG20OUT output voltage: -(Vci - REGN) x 3.0
times
CAD 0 Structure for TFT-display retention volume: Cst
R0O2h VCM4-0 00000 VcomH output voltage: VREG1 x 0.4 times
VDV4-0 00000 Vcom amplitude: VREG1 x 0.6 times
R0O6h SCN4-0 00000 Output start position: G1
NL4-0 11101 Number of valid lines: 240
GS 0 Scan direction control: G1-G240
RO7h FLD1-0 01 N-line interlacing control: normal scan
HITACHI
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I nterface between the Liquid Crystal Display Panel

Figures 8 to 13 show the connection example for the configuration of the 176-dot-row TFT-LCD
panel using the HD66774, and SCN, NL, and GS hit settings and the scanning range of gate lines.

HOes774 TFT panel
Al -5

SoMi Warizl
176 dots

SomM2

Sandredon

GO

Gl =517 W

x| Bmnple of connecion toa panel

Seting value ard s5an range

Exampe I
- HOEETT Irestn_ st
b are CANrArge *aitirg
T8N AMge
Fullk SO =00
S1aGITE | S1aE—aGEN ML =40i00
ﬂ’ = En“' (17Eire  |Ezdn G0 Pl

Figure8 Connection Example (1)

HDes T
izl
TFT pare|
i S [ G T
Werical
Sz %
i " 176 dots
GND E
(=56 = G175
72| Ecarnphke ofconmecion © 2 panel

Seting wlue and smnrangs

e E“"_;E:; HOSET T4 Iresruction
;ml nl rare SCan A satirg
SO
Pl | Gigoite | ceeaceTGzE Jnbaien
O el | GRdosGes L =101
o o =

Figure9 Connection Example (2)
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TFT p=nel

3m] (1 T

h

7 Werticad

n 176 dok

§

130
121
517G j
7 T
T SCMA aa 'E'
.'-‘.'-‘I.f'_ SCM2 HOSE77 4
Ezrpk ofconrecion © 2 parel
ND
Seting wlue and ==nrarge
Exsmpe
HOE=ETTd Irestnaction
Ibemn | TFTparad
SCATIT AT =AM ANgs =oitirg

Full SR =000
el 20 | | T
Eae Ty 35 =0

Figure 10 Connection Example (3)
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W e

[l E (]

2 & § £ 0
Sl 1 < a

I-‘I-‘I.?'_S:ME HOSE774

TFT pan=|

San dracion r

el T
l Weardcal

176 dots

Gﬁ'j

i \ Lo S p—————
3
Ru

Ewmrple of connesion © 2 panel

aNDO
Seting walue and =0 range
Exarnple HOSET T4 Iresndion
Ik | TFT-pand Iy ] ttire
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Figure11l Connection Example (4)
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TFT panel

Saan dredon

il

Wardizl
176 dois

L il 7 a1 7
S

SChA
SCh2

e 2g &R 39
Iim WY o
HOee 4

Eiarrphe of conmecion © 2 pans

Seting wlue 2nd 2=n0 RRgs

Exampe d P -
Ibern | TFTparsd 4 Iﬂm
sCAMrarge SAnrargs M
Fub | gy | S1EE0GERGE | SEH=0000
29| rg g | - -oGITE M = 10101
san GG ITEGiTE | GE =

Figure 12 Connection Example (5)
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TFT p=nel
——and 51 T G2

Wardoal
176 dots

Soan dracton

[ It ix17d
Q GV b
" HHH\-\"-:\-\.H""'\-\. r"ﬂf#;f
(]

mo B RhgR BiE o
i i
IE i ﬁﬂ %ﬂ a4

SCm2 HOGE77 4
Ezrpk ofconrecion © 2 parel

Seting wlue and s=nrarge

_— %‘fﬂf HOsET T e i
S FANGE SZAM AT ity
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SO | ngling | e R ML = 0104
STH 5 &5y GRS 0 a5 =0

Figure 13 Connection Example (6)
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Flow of Power-Supply Setting
Apply the power in a sequence as shown in figure 14.

The stable times of the oscillation circuit, step-up circuit, and operational amplifier depend on the
external resistor or capacitance.

After the serial signal transfer has started by TE and IDX2-0 in HD66770 or HD66772, the mode
settings of HD66774 become valid with adelay of CL1 =1 cyc. Take thisfact into account when
setting the modes.
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Power supply

(Vec on

Power-on reset
and display off

10ms or more
( stable time of the
HD66770/772
oscillation circuit)

Bits for display off:
DTE=0,D1-0=00 ,GON=0

Bits for display on:
DTE=1,D1-0=11

Normal display

Issues instructions for
power supply setting
&)

HD66774)

Bits for power-supply initial
setting: PON=0,VcomG=0,
AP2-0-=000,VC2-0,VRH3-0,CAD,
VRL3-0,VCM4-0,VDV4-0,
VRN4-0/VRP4-0

GON=1

Display-off

i

(setting of the source-driver sequence  *p

grayscale voltage)

Bits for display off:

Issues instructions

for power supply setting
)

HDB6774)
HDB6770/772)

Display-off DTE=0,D1-0=00

Bits for power-supply GON=0

operation-start setting:
BT2-0,DC2-0,AP2-0

Bits for source-driver
operational-amplifier

Instruction for power | Bits for source-driver

-

40ms or more

operation-start setting:
SAP2-0

operational-amplifier

supply setting ' g
1 operation-stop setting:

(HD66770/772)

SAP2-0

(stable times of step-up
circuits 1 and 2)

Issues instructions

3)
HD66774)

for power supply setting

Bit for step-up circuit-4
operation start :

Instruction for power
VCOMG=1

supply setting
)

Bits for power-supply
stop setting:

AP2-0 for operational
amplifier and step-up
circuit

HD66774)

v

40ms or more
(stable times of step-up
circuits 4)

Issues instructions

HD66774)

for power supply setting
4

Bit for step-up circuit-3
operation start :
PON=1

Power supply
(Ve off

Power-off sequence

100ms or more
(stable times of step-up
circuit or operational
amplifier)

Issues instructions
for other mode setting
(HD66774)
(HD66770/772)

Note: 1. For the display-on/off seqence,refer to the section
on instruction Setting Flow of  HD66770/772

Display-on
sequence

*

1

Display on
(HD66774)
(HD66770/772)

Bits for display on:
DTE=1, D1-0=11

GON=1

Power-on sequence

Figure 14 Flow of Power-Supply Setting
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Configuration of Internal Power-Supply Generation Cir cuit

Figure 15 shows a configuration of the voltage generation circuit of HD66774. The step-up circuits
consist of step-up circuits 1 to 4. Step-up circuit 1 doubles or triples the voltage supplied to Vcil,
and that voltage is doubled, tripled, or quadrupled in step-up circuit 2. Step-up circuit 3 reverses
the VGH level with reference to GND and generates the VGL level. Step-up circuit 4 reverses the
Vci level with reference to GND and generates the VCL level. These step-up circuits generate
power supplies required for TFT-LCD driving. Reference voltages VDH, Vcom, and Vgoff for the
HD66770 or HD66772 grayscale voltage are amplified in amplification circuits 1 and 2 from the
internal -voltage adjustment circuit, REGP or REGN voltage, and generate each level depending on
that voltage. The Vcom and Vgoff voltages can be alternated with any voltages. Connect DDVDH
and VDH to HD66770 or HD66772, and V com to the panel and HD66770 or HD66772.
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Adjuste the
VcomH voltage
(when using
an external
variable
resistor)

2
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Iy Iy

ouT

VREG2

VREG1

VREGl; VREG2
ouT

Amplification
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adjustment)

REGHj
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Amplification
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adjustment
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|
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|

VcomH
adjustment
circuit

veon
amplitude
adjustment
circuit

VeiouT

VeiOuT
LVcomR

output
amplifier

Voltage

adjust
ment

circuit

VVDH

P \DH

VcomH

Veil

-l

Vciout

In the

case of
use

DDVDH

L 4t

Cll-

Cll+

Cl2-

Step-up
circuitl

Cl2+

LOUT1

DDVDH

Lonan 4

Vci2

Feel08

C21-

C21+

C22-

C22+

Step-up
circuit2

C23-

g Ny By Sy N -

C23+

LOUT2

VGH

output
amplifier

VcomH ]_' '_

VcomL
L output
amplifier

VcomL

Vg

ci

adjustment

off amplitude

reuit

VgoffH
output
amplifier

VgoffL

output
amplifier

VgoffouT

Vci3

C31-

!

C31+

Step-up
circuit3

VLOUT3

VGL

L
ti=y

31"

Vci4

C41-

Cal+

Step-up
circuit4

VLOUT4

VCL

Gate driver

HD667 74

Vcom

B

e

In the
case of
VCOMG = 1

In the
case of
CAD = 1

In the
case of
CAD = 1

777

GND EI—-—-—-—-—J.

Note: The capacitor is 0.1uF (B characteristics
Use the 1uF ( B characteristics)capacitor
for other positions Connect the capacitor
for stabilization to TEST3 according to
the display quality and power consumption.

Figure 15 Configuration of the Internal Power-Supply Cir cuit
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Pattern Diagramsfor Voltage Setting

Figure 16 shows a pattern diagram for the HD66774 voltage setting and an example of waveforms
when HD66774 is combined with HD66770 or HD66772.

[viouT2(+9  +16 5y]VGH

BT2-0

VLOUTI (+4. + DDVDH

~HEeLOEL ~o>—MoHGov  Dbvoi-osy
i - com X
Vci 25 36 £2-0 \/ciouT eV i VRH3-0 [y |
VDV4-0
-1 )

L\vcc i1.7 3 33—

[GnD (0w \
\‘ \ \ "\ Veoml (VCL+05 10V
[vLousa(-36 -2 5\§VvCL
VRL3-0
) [VgoffH (vGL+4.0v__ -5 0y
VREG20UT |
VREZTT’ Vgoffl L+05V -
[vLouT3 (-9 -16 5\ vGL

Note Adust the condti ors d VLOUT1-VDH>05V \conL-VLOUT4%. 5V
and Vgoff-VLOUT3>0.5V with loads because the differ depending on the
display load to be driven. In addtion, vci can be directly input to vcil.

VGH

S ( HDBB770/772 out put)

VgoffH
( HDE6T% outp.q—l—\— VgoffL
Figure 16 Pattern  Diagram and an Example of Waveforms
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Example of System Configuration

Figure 17 shows a TFT-LCD panel with 132 (horizontal)-by-176 (vertical) dots, configured by
using the HD66770 source driver.

’-"_‘ 132 prelax 3

WEH —p] 51
Wi ——- =52
5] [ — - -+
. < M\
-— = a
- — E bt TFT-LCD o
—r I . -
=W, E0L Ao
™oL, Fm, G130 1w 10
CASFTMEM, -
= i i i

CL1, AW, DISPTMIS, M, B, DCCLE
- &S, GOA, &L

HDE&77 0

Wizom
WO H [power supply or gererading a grps=le woltage)

ODDWDH (powser supply for liquid orpstl outpt)

RESET" T T T L"AMJ

Wz GhD

1IYYY

15 4 1 2

RESET" DED © [E15 M2, I MO D

CS WRRD"RS

Figure 17 System Configuration
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Example of Connection to HD66770

Connection differs according to the voltage setting of Vcom. Figure 18 shows an example of
connection to HD66770 when VcomL <0V and 0V £ VcomL <55V.

"
.
:

T
< < < < =4 4 4 4
HD66774 g m g & URUIREIRY
Vee,Vei,Vcid 5 5 g g 5 5 )_>' )_>'
*5) g g ESERZIN Sl
GND g - S <ol 9 VcomR <—%
3 g<‘§<§<6<6<<6 26 <<<<§
| © & 95 8 8
2p 5888 528 3485505395895 8 8¢
==L y oledleel &l
e _— = 777
FLL| LIEE
o | ;; HD66770
|
3 |
S s =
T LY 2
2z ® VO
8z 1 V1P _I
g VIN |
[ DDV DH &
VDH ESE
V3P
o
—— — V60P
I veonf L1 |
OpenO—|EQ V61P
Open©—|Vcom ) V61N
M V62P
gb\ﬁ V62N 7_| Ll
DCCLK é ‘E;
DISPTMG
GCS*
GCL Vce
GDA GAD
Notes: 1. All Vcc and GND input to HD66770 and HD66774 must be the same.
2. Leave the EQ and Vcom pins of HD66770 open. Set the EQ pin of HD66774 to
GND.
3. Use the 1-nf capacitor (B characteristics) as a capacitor for stabilization to be
connected.

4. There is no description of how to connect the capacitors of C11- to C12-, C11+ to
C12+, C21- to C23-, C21+ to C23+, C31-, C31+, C41-, and C41+ of HD66774.
Connect these capacitors according to the HD66774 pin functions.

5. Apply 2.5 to 3.6 V to Vci by using an external power supply, and connect VciOUT to
Vcil or apply 2.75 V or lower to Vcil by using an external power supply. Apply 2.5
to 3.6 V or lower to Vci4 by using an external power supply.

6. Conncet the Shottky barrier diode when VF = 0.4 V/20 mA and VR 3 30 V.

7. Use the 0.1-nf capacitor (B characteristics) as a capacitor for stabilization to be
connected.

8. Use 200-kwor higher variable resistor.

Figure 18 Example of Connection to HD66770 when VcomL <0V
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:

T
< < < < - 4 4 4
HD66774 2 A 2 R a0 6 o
Vee,Vei,Veid ] g @ g )E g g ._2'
*5) c c
eND . - = B <—i . VcomR <—%
3 8<<<§§g<g§§ <5 5§
3 g g <0 < 9« oS g & 8
LI IINT G
e _— 777
FL| LIEE
o | 7]/; HD66770
|
3 |
S| s =
T LY 2
2z ® VO
8z 1 V1P
g Vle-
[ DDV DH &
VDH ESE
V3P
)
—— c— V60P
I veonf L |
OpenO—EQ V61P
Open©—|Vvcom V61N
M V62P
Ebﬁ veNL LL L
DCCLK é ‘E;
DISPTMG
GCS*
GCL Vce
GDA GND
Notes: 1. All Vcc and GND input to HD66770 and HD66774 must be the same.
2. Leave the EQ and Vcom pins of HD66770 open. Set the EQ pin of HD66774 to
GND.
3. Use the 1-nf capacitor (B characteristics) as a capacitor for stabilization to be
connected.
4. There is no description of how to connect the capacitors of C11- to C12-, C11+ to
C12+, C21- to C23-, C21+ to C23+, C31-, C31+, C41-, and C41+ of HD66774.
Connect these capacitors according to the HD66774 pin functions.
5. Apply 2.5 to 3.6 V to Vci by using an external power supply, and connect VciOUT to
Vcil or apply 2.75 V or lower to Vcil by using an external power supply. Apply 2.5
to 3.6 V or lower to Vci4 by using an external power supply.
6. Conncet the Shottky barrier diode when VF = 0.4 V/20 mA and VR 3 30 V.
7. Use the 0.1-nf capacitor (B characteristics) as a capacitor for stabilization to be
connected.
8. Use 200-kwor higher variable resistor.

Figure 18 Example of Connection to HD66770 when VcomL <0V
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Figure 19 shows an example of connection to HD66770 source driver when O £ VcomL <5.5V.

!

Yy
S‘JJ

T
< < < < = 4 4 4
D087 55 38 4.0ag
NN [ > > > >
*g o o > w Nk L
GND S S - VcanR ¥ .
2 *2) << & < < < < 5< <
o o QQ o
nofgge B8883Es0se500585851
=k 5> 9= O X T 3 SGraTOWBINNIRL P AT 2 T
i,t g $peled L 777
A 5
7/
- < < < HD66770
o ® * I
| T I
<| 8
ol s
T 3,3
VO
igﬁ V1P
g V1N | .
L 4 DDVDH N
VDH i
V3P
V3N
-— e V60P .
! V60N:|_| L
EQ* V61P
— Vcont ) V61N
M V62P X
Eb\la V62N'j_| L
DCCLK ¢ =i
DISPTMG
GCS* v .
GCL cc
GDA GND
Notes: 1. All Vcc and GND input to HD66770 and HD66774 must be the same.

2. Connect the EQ pins of HD66770 and HD66774. The Vcom pin must be connected
to the Vcom pin of HD66774. Do not set the Vcom voltage higher than 5.5 V.

3. Use the 1-nf capacitor (B characteristics) as a capacitor for stabilization to be
connected.

4. There is no description of how to connect the capacitors of C11- to C12-, C11+ to
C12+, C21- to C23-, C21+ to C23+, C31-, C31+, C41-, and C41+ of HD66774.
Connect these capacitors according to the HD66774 pin functions.

5. Apply 2.5 to 3.6 V to Vci by using an external power supply, and connect VciOUT to

Vcil or apply 2.75 V or lower to Vcil by using an external power supply. Apply 2.5
to 3.6 V to Vci4 by using an external power supply.

6. Conncet the Shottky barrier diode when VF = 0.4 V/20 mA and VR 3 30 V.

7. Use the 0.1-nf capacitor (B characteristics) as a capacitor for stabilization to be
connected.

8. Use 200-kwor higher variable resistor.

Figure19 Example of Connection to HD66770 when OV £ VcomL <55V
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Specifications for the Capacitor Connected to HD66774
Table 16 shows the specifications for the capacitor connected to HD66774.

Table16 Specificationsfor the Capacitor Connected to HD66774

Recommended

Breakdown
Product Capacitor Voltage Connected Pin (19 in Total)
HD66774 1nft 6V VREG1OUT, Vciout*, C41-/+, VLOUT4,
(B characteristics) VcomH, VcomL™
10V VLOUT1, C11-/+, C12-/+, C21-/+, C22-/+,
C23-/+
25V VREG20UT, VLOUT2, VLOUT3, C31-/+,
VgoffH™?, VgoffL
0.1 n¥ 25V TESTA3 %

(B characteristics)

Notes: 1. The step-up circuit capacitor C is required at different part according to the setting of
step-up circuit magnification.
Refer to the instruction BT2-0.
Required when instruction CAD=1 (Cadd mode).
Required when instruction VCOMG=1.
Required when instruction VC2-0= “0**" (Vciout used for output).
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Absolute Maximum Ratings

Item Symbol Ratings Unit Notes
Power supply voltage Logic circuit Vce -0.3to +7.0 \% 1
LCD drive circuit Vci - GND -0.3to +7.0 \% 1
DDVDH - -0.3to +7.0 \% 1
GND
GND - VCL -0.3 to +4.6 \% 1
DDVDH - VCL -0.3 to +10.0 \%
VGH - GND -0.3 to +18.5 \% 1
GND - VGL -0.3to +18.5 \% 1
Input voltage VT1 -0.3to Vcc + 0.3 \% 1,2
Operating temperature topr -40 to +85 °C
Storage temperature Tstg -55to +110 °C

Notes: 1. Voltage from GND.

2. Applies to the EQ, DCCLK, GCS*, GDA, GCL, M, DISPTMG, CL1, FLM, RESET*,
SCM1, SCM2, OPOFF, DCTEST, and PONTEST pins.

Note: If the LSl is used beyond the above maximum ratings, it may be permanently damaged. It
should always be used within its specified operating range for normal operation to prevent
malfunction or degraded reliability.
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Electrical Characteristics

DC Characteristics (VCC = 1.7t03.6V,GND =0V, VGH - VGL = 18t0 33V, Ta=-40to
+85°C)"*

Iltem Symbol Test Condition min. typ. max. Unit Notes
Input high voltage VIH 0.7 x - Vcce \% 2
Vcce
Input low voltage VIL 0 - 0.3 x \% 2
Vcce

Driver on resistance RONH VGH -VGL =33V, - - 10 kw 3
lload = +100 A

Driver on resistance RONL VGH -VGL =33V, - - 10 kw 3
lload = +100 A

Input leakage current L Vin = 0 to VCC -2.5 - 2.5 mA 2

Operating frequency fopr 10 - 100 kHz 4

Current consumption 1 Icc Vcc - GND =3V, 20 m\ 5

fM = 12.3 kHz,
fCL1 = 24.6 kHz

Current consumption 2 Ici Vce - GND = 3V, 850 mA 5
Vci- GND =3V,
fM = 12.3 kHz,
fCL1 = 24.6 kHz,
fDCCLK = 24.6 kHz,
VGH - VGL =33V

Notes: 1. For electrical characteristics, guaranteed at 85°C.

2. Applies to the EQ, DCCLK, GCS*, GDA, GCL, M, DISPTMG, CL1, FLM, RESET*,
SCM1, SCM2, OPOFF, DCTEST, and PONTEST pins.

3. Resistance values between the G and V pins (VGH or Vgoff) when the load current
flows one of G1 to G240 pins.
The following condition is specified. G1 to G240 pins that are not measured are left
open.
VGH = +16.5 V, Vgoff = -16.5 V, lload = £100 npA
Applies to the CL1 pin.
Values when no load current flows on the VDH, VGH, VGL, Vgoff, and Vcom pins, and
when instruction settings are VC2-0 = 000 (Vci x 0.92), AP2-0 = 011 (amount of
operational amplifier current), BT2-0 = 000 (step-up circuit 1: double, step-up circuit 2:
triple), DC2-0 = 100 (step-up synchronization with step-up circuit 1: DCCLK, step-up
synchronization with step-up circuits 2, 3, and 4: 8-divided DCCLK), VCOMG = 1, and
CAD = 1.
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AC Characteristics(VCC =1.8t03.3V,VGH - VGL =18t0 33V)

Iltem Symbol Pin min. typ. max. Unit Notes
CL1 high-level width tCWH CL1 1.0 - - ns
CL1 low-level width tCWL CL1 1.0 - - ns
CL1 cycle time tCYC CcL1 10 - - ns
CL1/GCL rising time tr CL1 - - 100 ns
CL1/GCL falling time tf CL1 - - 100 ns
FLM setup time tFS FLM, CL1 1.0 - - ns
FLM hold time tFH FLM, CL1 1.0 - - ns
GCL cycle time tcycG GCL 2.5 - - ns
GCL high-level width tCWHG GCL 1.0 - - ns
GCL low-level width tCWLG GCL 1.0 - - ns
GDA setup time tGDS GCL, GDA 1.0 - - ns
GDA hold time tGDH GCL, GDA 1.0 - - ns
GCS low setup time tGSL GCL, GCs* 1.0 - - ns
GCS high hold time tGHH GCL, GCs* 1.0 - - ns
Output delay time tDD CL1, G - - 1.0 ns
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Electrical Characteristics Notes

(ann.1) The connection of Operating voltage & Energy consumption will be
written down below.

I cc[uA]

15 20 25

VCC [V]

30

35 40

1200

1000

800

600

400

200
0

Ici [uA]

22 24 26 28 3 32 34 36 38 40
VCi [V]

Condition of measurement
VGH=16.5V,VGL=-16.5V
Vgoff=-16.5V,fM=100Hz
fDCCLK=25.6kHz,Cadd,

GON=1,Ta=25

Condition of measurement
VGH=16.5V,VGL=-16.5V
Vgoff=-16.5V,M=100Hz
fDCCLK=25.6kHz,Cadd,
Booster scale(x 2, x 6
Booster (ldevide,8devide)
Op-Amp DC current(mid),
GON=1,Ta=25

(ann.2) The connection of Voltage booster & Load current will be
written down below.

Voltage b ooster circuit

circuit of measurement

Vce Veil

ualiLal

e+
1y F = ¢11-
Cl2+

u
nF c22-
C23+
= |C23-
C31+
C32-
C41+
c42-

C12-
VLOUT1
C21+
C21-
C22+

58
57
56 TYP —
55 —
54 ——

53
52
51
50
-1200 -1000 -800 -600 -400 -200 O

IL [uA]

I

HITACHI
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Condition of measurement ; DCDC1x doube
DCCLK 1devde Vd1=2 7 \y Ta=2 5
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Voltage booster circuit 2

Circuit of measurement

Vee yei2

n h

|.|+

1y F =4

1

1y F =]

4

Cl1+
C11-
C12+
Cl12-
C21+
C21-
C22+
C22-
C23+
C23-
VLOUT2
C31+
C32-
C41+
C42-

16.5
16.0

155

TYP.

15.0 —

145

14.0
135

13.0

-1000 -800 -600 -400 -200 0

IL[uA]

1

Voltage booster circuit 3

L

Circuit of mesurement

iy’

Condition of measurement; DCDC2x 3 mes,

DCCLK 8devde VG25.§\J Ta=2 5

=
1y F =

<

=

Cl1+

-145

-150

-155 TP

_—]
-160
//
-165
0 100 200 300 400 500 600

IL[uA]

'L

Voltage booster circuit 4

Circuit of measurement

oy’

Condition of measurement

DCDC3 x -t im

Cl1+
Cl1-

VLOUT4

DCCLK 8devide \i3=86.5(V) Ta= 2
-2.0
=21
-22 TYP.
-2.3 /
-2.4

/
-25

0 100 200 300 400 500 600

IL [uA]

HITACHI

Condition of measurement

DCCLK 8 \i425(V)

DCDC4 x -t i me
Ta= 2
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(ann. 3) The connection of Vcom & Load current will be written down below.

VCOMH(desired value = 2.5V) VCOML(desired va lue = -2.8V)

25 w25

24 TYP -26
-27

23 TYP

22 -2.8

21 -2.9

20 -3.0

-800 -600 -400 -200 0 0 200 400 600 800
IL [UA] IL [uA]
Condition of measurement DDVDH55V Condition of measurement DDVDH=55V
VCOMR=25V Ta=25 VCL=-3.3V Ta=25

(ann.4) The connectoin of Vgoff & Load current will be written down below.

VGOFFH (desired value = -12.0V) VGOFFL (desired value = -16.0V)

-11.8 -158

-119 -15.9

TYP TYP

-120 -16.0

-12.1 -16.1

-12.2 -16.2

-800 -600 -400 -200 0 0 200 400 600 800

Condition of measurement;VGL=-16.5V,Ta=25 Condition of measurement VREG2=-16.0V

VGL=-16.5V,Ta=25

HITACHI
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teye

CL1 /

tFs tFH

0.7vVce
FLM

DD, *5

VGH ﬁ
Setvalue

output N, x50% write

Vgoff
Ges 0.3ch\¢ 0.3vcc
- tcycG
tr TCWHG TCWLG tGHH
-
— 0.7Vcc 0.7Vcc — 0.7Vcc
GCL 0.3Vce
tGDS tGDH
—0.7Vce 0.7Vcc
GDA
—0.3Vcc 0.3Vcc

Note : tDD is specified as the follwing output load capacitor.

200Q 200Q 200Q 200Q

30pFI 30pFI SOpFI SOpFI

Figure20 AC Timing

HITACHI
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Modification history
Revision 1.0 (Jun. 27 .2002)

- First release
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