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A.HEB84772 Introduction

HEB4772 is a 8-bit CMOS micro-controller. This IC has 32 COM (4096-dot LCD driver + 24 Bit
I/O Port) ..... (3328-dot LCD driver + 48 Bit 1/0 Port) LCD driver, or 48 COM (5376-dot LCD
driver + 24 Bit 1/0 Port) .... (4224-dot LCD driver + 48 Bit I/0 Port) or 64 COM (6144-dot LCD
driver + 24 Bit I/O Port) .... (4608-dot LCD driver + 48 Bit 1/O Port), or 80 COM (6400-dot
LCD driver + 24 Bit 1/0 Port) .... (4480-dot/LCD driver + 48 Bit 1/0 Port) LCD driver has
various combination (depends on Mask Option).lIt has built in voltage regulator which makes the
LCD maintain a stable display. It has built-in one internal Op-Amp, can be used in light, speech,
temperature and humidity sensor application. It built-in an-internal Voltage detector circuitry
which can be used for low battery detection. One 7-bit D/A converter and one PWM output
module to provide a speech output interface. Use the built-in 512K Byte ROM which can store
around large volume of data including voice, graphics and data.

The HE84772 provides a very simple and effective instruction set, each instruction byte occupies
only 1.5 clock cycle time, therefore, it is suitable to apply in the high performance systems.

B.HE84772 Features

® Operating Voltage: 2.4V - 3.6V
® Operation frequency Range: DC ~8MHz @ 3.6V
DC ~4MHz @ 2.4V

ROM size: 512K Bytes (256K Program ROM + 256K Data ROM)
RAM size: 16K Bytes
Dual Clock: Normal(Fast) clock: 32.768K ~ 8MHz (No Internal Clock)

Slow clock: 32.768KHz
Operating Mode:/ DUAL - FAST > SLOW - IDLE - SLEEP
Built-in WATCH DOG TIMER
24-48 bi-directional 1/0 pins, PUSH-PULL or OPEN DRAIN output selected by mask option
Special designed hardware auto scanning keyboard (4*20), it can both lower the cost of
hardware (share with LCD SEG PIN) and lower the burden of software
Built-in an internal Op-Amp
Built-in voltage detector, it consists of two testing points: Vth=2.2v/2.4v
Either of the following combination can be selected: 32COM*128SEG LDC DRIVER or
48COM*112 SEG LDC DRIVER or 64COM*96 SDG LDC DRIVER or 80COM*80SDG
LDC DRIVER. Allof these are selected B TYPE. Built-in one voltage regulator. Please refer to
application circuit, the maximum LCD voltage, the LVVP, must be less than 8.5Volt.
Built-in a PWM output circuit (No rate selection, connect with VDD & PWMP)
Provides three internal and two external interrupt
Provides two 16-bit timer, one time-base timer
Instruction Set : 32 Instructions, 4 types of Addressing Mode, 2 individual Pointer for ROM
Used to access and store data into the 21-bit TABLE POINTER and also read/write the 11 bits
DATA POINTER from RAM
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D. Pin Assignment

HE80000 SERIES

Pin. PinName 1/O Function Description
External Fast Clock pin. To Mask Option settings::
connect the Crystal or R,C  MO_FCK/SCKN=00 : Slow Clock only
106 FXI, B, ioscillation to generate 01 : Illegal
105 FXO O 32768KHz ~ 8MHz 10 : Dual Clock
sEystem (I:I%(ik. Clock & 11 : Fast Clock only
T())(t?:;nnanect(i\r,]ve 320.(;68?<Irl]-|z. MO-FOSCE=0 : Internal fast osci!latign
oscillator to generate the 1 +External fast oscillation
stable frequency for Slow MO_FXTAL:0 ~R,C oscillation for Fast Clock
109 SXI, I, Mode, provide LCD for 1.: Crystal oscillation for Fast Clock
108 SXO O HEB84772 and Timer 1 MO _SXTAL=0 : R,C oscillation for 32.768K Clock
clock source. 1 : X’tal oscillation for 32.768K Clock
Program the value of OP1and OP2 to change the
operating-modes (Normal, Slow, Idle and Sleep).
In Dual- Clock mode - the system runs in Fast Clock, only
LCD & Timer 1 use the 32.768K clock source.
Pull this pin to low level to reset the system. Besides,
Select the’Mask Option (MO_PORE=1) to enable the
HEB4772 internal Power-on Reset function.
104 RSTP_N I System reset signal In addition, the MO_WDTE is used for Watch Dog
Timer setting -
MO’ WDTE =0 : Disable Watch Dog Timer
=1 : Enable Watch Dog Timer
107 TSTP_P | TestPin. Connect TSTP_P TO to a TEST POINT, and to make it
Pull the pin to high' level to floating. Test can be done on PCB
enter into testing mode.
Mask Option MO_CPP[7:0] to preset the output type:
PRTC[7:4]/ B Port C_bi-directional /1/0 MO_CPP=1 : Push-pull output ;
129. SCNI [3:0] pin (8 pins) or PRTC[7I4] =0: Open_drain output.
136 can be used for key scan\When assigned the port to input pin, send a *1’ and read
PRTC[3:0] Dedicated input pin the result to get the input value.
Port D bi-directional 1/0 Mask Option MO_DPP[7:0] to preset the output type:
pin, (8 pins). PRTD[7:2] is MO_DPP=1 : Push-pull output ;
119 PRTDI[7:0] B also a Wake-up pin and 0 : Open-drain output.
126 PRTD[7:6] is used for When assigned the port to input pin, send a ‘1’ and read
interrupt input pin. the result to get the input value.
Mask Option MO_10PP[7:0] set output type :
Port D bi-directional 1/0 MO_10PP ="1’ > then Push-pull output ;
ﬂé PRT10[7:0] B pin, (8 pins). =’0" » then Open-drain output °

When assigned the port to input pin, send a ‘1’ and read
the result to get the input value.

15 Aug 01

2 V2.0

cEN Vor

FaE
/‘ kY
@
=2

proval Number: P203



& Jess Technology Co., Ltd.

Suites 2202-7, Tower 6, The Gateway,
9 Canton Road, Tsimshatsuli,
Kowloon, Hong Kong

. LT : : 393
tech % & P i 2 O . s Seres
Home Page: www.jesstech.com
Pin. PinName 1/O Function Description
Mask Option MO L1014 [7:0] set-these 8 pins to be 1/0
Port 14 bi-directional 1/O or LCD Segment :
26.. PRT14[7:0)/ B/ pin, (8 pin) or LCD MO_LIO14[7:0] =0; I/O Pin=1, LCD Pin -
33 SEG[23:16] O Segment[23:16] When pin assigned to be 1/0 pin, use Mask Option
MO _14PP[7:0] to preset the output
MO 14PP[7:0]=1 : Push-pull output ;
0.: Open-drain-output.
Mask Option-MO L1015 [7:0] set these 8 pins to be 1/0
Port 15 bi-directional 1/O or LCD Segment :
34.. PRT15[7:0)/ B/ pin, (8 pin) or LCD MO_LI015[7:0] =0; I/O Pin=1, LCD Pin -
41 SEG [15:8] O Segment [15:8] When pin-assigned.to’be 1/O pin, use Mask Option
MO _15PP[7:0] to preset the output
MO _15PP[7:0]=1 : Push-pull output ;
0 : Open-drain output.
Mask Option MO L1017 [7:0] set these 8 pins to be 1/0
Port 17 bi-directional 1/O or LCD Segment :
42.. PRT17[7:0}/ B/ pin, (8 pin)  or LCD MOQ_L1017[7:0] =0; 1/O Pin=1, LCD Pin -
49  SEG [7:0] O Segment [7:0] When pin assigned to be 1/0 pin, use Mask Option
MO _17PP[7:0] to preset the output
MO_17PP[7:0]=1 : Push-pull output ;
0 : Open-drain output.
SGKY[43:24] LCD Segments / key scan MO_LCDKEY
6.. /SCNO[19:0] O out;exist simultaneously =0: LCD SGKY[43:24] as SEG/KEY SCAN
25 =1: LCD SGKY/[43:24] as SEG pin only
50..81
COM[31:0] O :LCD COMmon Qutput
% cMsG[79:32] | COM[79:32]/ SEG[80:127] Refer LCD and RAM map.
138
6 SEG[79:44] O LCD SEGment Output
1.5
82 LLV1 P LCD Bias Volt 1 LVP>LV5>LV4>LV3>LV2>LV1.
83 LLV2 P iLCD Bias Volt 2 LVP-0.5 >= LV5 (be sure to keep 0.5 volt between LVP
84 LLV3 P LCD Bias Volt 3 and LV5 at lease.)
85 L LV4 P LCD Bias \Volt 4 Adjust Resistor (R2) between LGS2 and LV5 to set LV5
86 L LV5 P LCDBias \olt5 for LCD glass. The formula is LV5 = (1 +
R2/80K)*0.9V
96 LGS1 | — Regulator'\oltage setting Could adjust LVREG voltage
87 LGS2 |  LCD Drive Voltage setting For LV5 voltage setting
88 LVP P~ Charge Pump Output LVP=3(,4,5*LVREG which setting by external
Capacitor set LVP must be small than 8.5V
89. LCAP4A O . Charge pump capacitor pin Different capacitor Configuration make
90 LCAP2B O Charge pump capacitor pin LVP =3*(,4,5)* LVREG
91 ILCAP2A O Charge pump capacitor pin
92 LCAP1A O Charge pump capacitor pin The LCD driving circuit here makes regulation first, then
93 LCAP1B O -~ Charge pump capacitor pin charge pump to LVP. It generates bias voltage based on
94 LCAP3A O Charge pump capacitor pin LVP
95 \oltage regulator output  Adjust to ~2.0 Volt by Resistor between LGS1 and
L VREG O (To charge Pump Input LVREG
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Pin. PinName 1/O Function Description
97 L VAG O Reference Voltage output Fixed 0.9 VoIt DC
128 PWM O PWM Output, can be used:Preset VOC register Bit2: PWM = 1; Turn on PWM
to drive Speaker or Buzzer.
As Voice output
99 VO O DI/A voice output Preset the Bit-1 of VOC register: DA=1 ; turn on VO.
100 DAO O D/A Output, for OP-Amp Preset the Bit-0 of VOC register: OP=1 ; turn on DAO.
use
101 OPIN |  OPAMP Inverting I/P pin  Preset the Bit-0 of VOC register: OP=1 ; turn on OP.
102 OPIP I lCJ)iI:IO\MP Non-inverting I/P Individual built-in OP-Amp
103 OPO O OPAMP O/P pin
110 vDD P Positive Power Input 2 Pair 'of Power Rin: This two set power pin is separated
inside. Adding two 0.1uF capacitor as by-pass capacitor on
98 GND P Power Ground Input each set is necessary
137 VDD_RAM P Dedicated Power for RAM
127 GND PWM P Dedicated GND for PWM

E. LCD RAM MAP

This IC consists of 32COM, 48COM, 64COM and 80COM four
different types of LCD driving method, the RAM map is as follow:

32COM:
Page SEG SEG SEG SEG SEG SEG SEG SEG
7 [7:0] [15:8] [23:16] [31:24] [39:32] [47:40] [55:48] [63:56]

COMO 7EOH 7COH 7AO0H 780H 760H 740H 720H 700H

COM1 /7E1H 7C1H 7A1H 781H 761H 741H 721H 701H

COM15 7EFH 7CFH 7AFH 78FH 76FH 74FH 72FH 70FH

COM16 7FOH 7DOH 7BOH 790H 770H 750H 730H 710H

COM30 /FEH 7DEH /BEH 79EH 77/EH 75EH 73EH 71EH

COM3L | 7FFH | 7DFH | 7BFH | 79FH | 77FH | 75FH | 73FH | 71FH

Page SEG SEG SEG SEG SEG SEG SEG SEG
6 [71:64] | [79:72] | [87:80] | [95:88] | [103:96] |[111:104] | [119:112] | [127:120]

COMO 6EOH 6COH 6A0H 680H 660H 640H 620H 600H

COM1 6E1H 6C1H 6A1H 681H 661H 641H 621H 601H

COM15 6EFH 6CFH 6AFH 68FH 66FH 64FH 62FH 60FH

COM16 6FO0H 6DOH 6BOH 690H 670H 650H 630H 610H

COM30 6FEH 6DEH 6BEH 69EH 67EH 65EH 63EH 61EH
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| COM31 | 6FFH | 6DFH | 6BFH | 69FH | 67FH | 65FH [ 63FH | 61FH |
48COM:
Page SEG SEG SEG SEG SEG SEG SEG
7,6 [7:0] [15:8] [23:16] [31:24] [39:32] [47:40] [55:48]
COMO 7COH 780H 740H 700H 6COH 680H 640H
COoM1 7C1H 781H 741H 701H 6C1H 681H 641H
COM15 7CFH 78FH 74FH 70FH 6CFH 68FH 64FH
COM16 7DOH 790H 750H 710H 6DOH 690H 650H
COoM31 7DFH 79FH 75FH 71FH 6DFH 69FH 65FH
COM32 7EOH 7A0H 760H 720H 6EOH 6A0H 660H
COM46 7EEH 7AEH 76EH 72EH 6EEH 6AEH 66EH
COM47 7EFH 7AFH 76FH 72FH 6EFH 6AFH 66FH
Page SEG SEG SEG SEG SEG SEG SEG
6,5, 4 [63:56] [71:64] [79:72] [87:80] [95:88] | [103:96] | [111:104]
COMO 600H 5COH 580H 540H 500H 4COH 480H
comM1 601H 5C1H 581H 541H 501H 4C1H 481H
COM15 60FH 5CFH 58FH 54FH 50FH 4CFH 48FH
COM16 610H 5DOH 590H 550H 510H 4DOH 490H
CoM31 61FH 5DFH 59FH 55FH 51FH 4DFH 49FH
COM32 620H 5EQH 5A0H 560H 520H 4EOH 4A0H
COM46 62EH 5EEH 5AEH 56EH 52EH 4EEH 4AEH
COM47 62FH 5EFH 5AFH 56FH 52FH 4EFH 4AFH
64COM:
Page SEG SEG SEG SEG SEG SEG
7,6 [7:0] [15:8] [23:16] [31:24] [39:32] [47:40]
COMO 7COH 780H 740H 700H 6COH 680H
COoM1 7C1H 781H 741H 701H 6C1H 681H
COM15 7CFH 78FH 74FH 70FH 6CFH 68FH
COM16 7DOH 790H 750H 710H 6DOH 690H
COoM31 7DFH 79FH 75FH 71FH 6DFH 69FH
COM32 7EOH 7A0H 760H 720H 6EOH 690H
COM47 7EFH 7AFH 76FH 72FH 6EFH 6AFH
COM48 7FOH 7BOH 770H 730H 6FOH 6BOH
15 Aug 01 5 V2.0
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COM®62 7FEH 7BEH 77EH 73EH 6FEH 6BEH
COM®63 7FFH 7BFH 77FH 73FH 6FFH 6BFH
Page SEG SEG SEG SEG SEG SEG
6,5 [55:48] [63:56] [71:64] [79:72] [87:80] [95:88]
COMO 640H 600H 5COH 580H 540H 500H
COM1 641H 601H 5C1H 581H 541H 501H
COM15 64FH 60FH 5CFH 58FH 54FH 50FH
COM16 650H 610H 5DOH 590H 550H 510H
COM31 65FH 61FH 5DFH 59FH 55FH 51FH
COM32 660H 620H 5EOH 5AOH 560H 520H
COM47 66FH 62FH 5EFH SAFH 56FH 52FH
COM48 670H 630H 5FOH 5BOH 570H 530H
COM®62 67EH 63EH 5FEH 5BEH 57EH 53EH
COM®63 67FH 63FH 5FFH 5BFH 57FH 53FH
80COM:
Page SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG | SEG
7.3 [7:0] | [15:8] |[23:16] | [31:24] | [39:32] | [47:40] | [55:48] | [63:56] | [71:64] | [79:72]
COMO | 780H | 700H | 680H | 600H | 580H | 500H | 480H | 400H | 380H | 300H
COML | 781H | 701H | 681H | 601H | 581H | 501H | 481H | 401H | 381H | 301H
COM15 | 78FH/| 70FH | 68FH | 60FH | 58FH | 50FH | 48FH | 40FH | 38FH | 30FH
COM16 | 790H | 710H | 690H | 610H | 590H | 510H | 490H | 410H | 390H | 310H
COM31 | 79FH |/71FH | 69FH | 61FH | 59FH | 51FH | 49FH | 41FH | 39FH | 31FH
COM32 | 7AOH | 720H | 6A0H | 620H | 5A0H | 520H | 4A0H | 420H | 3A0H | 320H
COMA47 | 7AFH | 72FH | 6AFH | 62FH | SAFH | 52FH | 4AFH | 42FH | 3AFH | 32FH
COM48 | 7BOH | /730H | 6BOH | 630H | 5BOH | 530H | 4BOH | 430H | 3BOH | 330H
COM62 | 7BFH | 73FH | 6BFH | 63FH | 5BFH | 53FH | 4BFH | 43FH | 3BFH | 33FH
COM63 | 7COH | 740H | 6COH | 640H | 5COH | 540H | 4COH | 440H | 3COH | 340H
COM78 | 7CEH | 74EH | 6CEH | 64EH | 5CEH | 54EH | 4CEH | 44EH | 3CEH | 34EH
COM79 | 7CFH | 74FH | 6CFH | 64FH | 5CFH | 54FH | 4CFH | 44FH | 3CFH | 34FH
15 Aug 01 6 V2.0
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PIN PIN X ¥ PIN PIN X Y
Number| Name Coordinate | Coordinate | Number Name Coordinate | Coordinate
1 SEG[48] X=-4597.00 |Y= 161690 109 [SXI X= 4601.00| Y=-1682.45
2 SEG[47] X=-4597.00 |Y= 1501.90] 110 [VDD X= 4601.00] Y=-1567.45
3 SEG[46] X=-4597.00 |Y= 1386.90] 111 |PRTLO[7] X= 4601.00| Y=-1452.45
4 SEG[45] X=-4597.00 |[Y= 1271.90] 112 |PRT10[6] X= 4601.00| Y=-1337.45
5 |SEG[44] X=-4597.00 |Y= 1156.90] 113 |[PRT10[5] X= 4601.00| Y=-1222.45
6 [SGKY[43] | X=-4597.00 |Y= 1041.90] 114 [PRT10[4] X= 4601.00| Y=-1107.45
7 SGKY[42] | X=-4597.00 [Y=  926.90] 115 |PRT10[3] X= 4601.000Y= -99245
8 SGKY[41] | X=-4597.00 [Y=  811.90] 116 |PRT10[2] X= 4601.00]Y= -87745
9 |SGKY[40] | X=-4597.00 |Y=  696.90] 117 [PRTI10[1] X= 4601.00) Y= -762.45
10 [SGKY[39] | X=-4597.00 [Y= 581.90] 118 |PRT10[0] X= 4601.00)Y= -647.45
11 |SGKY[38] [ X=-4597.00 |Y=  466.90] 119 |PRTD[7] X= 4601.00|Y= -532.45
12 |SGKY[37] | X=-4597.00 |Y=_ 351.90] 120 |PRTDJ[6] X= 4601.00|Y= -41745
13 |SGKY[36] | X=-4597.00 |Y= 236.90] 121 |PRTD[5] X= 4601.00|Y= -30245
14 |SGKY[35] | X=-4597.00 |Y=  121.90] 122 [PRTD[4] X= 4601.000 Y= -187.45
15 |SGKY[34] | X=-4597.00 |Y= 6.90] 123 |PRTD[3] X= 4601.000Y= -7245
16 |SGKY[33] | X=-4597.00 |Y= -108.10] 124 |PRTD[2] X= 4601.00|Y= 42.55
17 |SGKY[32] | X=-4597.00 | Y= -223.10] 125 |PRTDJ[1] X= 4601.00)Y=  157.55
18 |SGKY[31] | X=-4597.00 | Y= -338.10] 126 |PRTD[0] X= 4601.00]Y=  272.55
19 |SGKY[30] | X=-4597.00 | Y= -453.10] 127 |GND PWM |X= 4601.00]Y=  387.55
20 [SGKY[29] | X=-4597.00 [Y= -568.10) 128 |PWM X= 4601.00Y= 512.50
21 [SGKY[28] | X=-4597.00 |Y= -683.10y 129 |PRTC[7] X= 4601.00]Y=  635.55
22 |SGKY[27] | X=-4597.00 | Y= -798.10] 130 [PRTC[6] X= 4601.00lY=  750.55
23 |SGKY[26] | X=-4597.00 | Y= -913.10] 131 [PRTC[S] X= 4601.00)Y=  865.55
24 |SGKY[25] | X=-4597.00 | Y=-1028.10] 132 |[PRTC[4] X= 4601.00]Y=  980.55
25 ISGKY[24] | X=-4597.00 | Y=-1143.10| 133 |PRTC[3] X= 4601.00|Y= 1095.55
26 [PRT14[7] |X=-4597.00| Y=-1258.10] 134 |PRTC[2] X= 4601.00|Y= 1210.55
27 |PRT14[6] |X=-4597.00|Y=-1373.10] 135 |PRTC[I1] X= 4601.00{Y= 1325.55
28 |PRT14[5] |X=-4597.00|Y=-1488.10] 136 |PRTC[O0] X= 4601.00{Y= 1440.55
29 [PRT14[4] |X=-4597.00[Y=-1603.10] 137 |VDD RAM |X= 4601.00{Y= 1555.55
30 [PRT14[3] | X=-4450.65|Y=-1996.95| 138 |[CMSG[32] [X= 4552.90|Y= 1997.90
31 [PRT14[2] | X=-4335.65|Y=-1996.95] 139 |CMSG[33] [X= 4437.90|]Y= 1997.90
32 |PRT14[1] | X=-4208.90 | Y=-1996.95| 140 |[CMSG[34] [X= 4322.90|Y= 1997.90
33 |PRT14[0] | X=-4093.90| Y=-1996.95] 141 |CMSG[35] [X= 4207.90|Y= 1997.90
34 |PRTI15[7] |X=-3978.90| Y=-1996.95| 142 |CMSG[36] [X= 4092.90|Y= 1997.90
35 |[PRTI15[6] |X=-3863.90|Y=-1996.95] 143 |CMSG[37] |X= 3977.90|Y= 1997.90
36 |PRTI15[5] | X=-3748.90| Y=-1996.95| 144 |CMSG[38] [X= 3862.90|Y= 1997.90
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37 [PRT15[4] |X=-3633.90 | Y=-199695| 145 [CMSG[39] [X= 3747.90]Y= 1997.90
38 [PRTIS[3] |X=-3518.90 | Y=-1996.95| 146 [CMSG[40] [X= 3632.90[Y=_1997.90
39 [PRTIS[2] |X=-3403.90 [ Y=-1996.95| 147 |CMSG[41] [X= 3517.90|Y=_1997.90
40 [PrTIS[1] [ X=-3288.90 | Y=-1996.95| 148 |CMSG[42] [|X= 3402.90|Y=_1997.90
41 |PRTIS[0] |x=-3173.90 | Y=-1996.95| 149 [CMSG[43] [X= 3287.90[Y= 1997.90
42 [PRT17[7] | X=-3058.90 | vy=-1996.95| 150 [CMSG[44] [X= 3172.90]Y= 1997.90
43 |PRT17[6] |X=-2943.90|Y=-1996.95] 151 [CMSG[45] |X= 3057.90|Y= 1997.90
44 [PRT17[5] |X=-2828.90|Y=-1996.95| 152 [CMSG[46] [X= 2942.90|Y= 1997.90
45 |PRT17[4] |X=-2713.90]| v=-1996.95| 153 [CMSG[47] [X= 2827.90|Y= 1997.90
46 |PRT17[3] |X=-2598.90 | Y=-1996.95| 154 |CMSG[48] [X= 2712.90|Y= 1997.90
47 [PRT17[2] |X=-2483.90|v=-1996.95| 155 |CMSG[49] |X= 2597.90|Y= 1997.90
48 |PRT17[1] |X=-2368.90|v=-1996.95] 156 |CMSG[50] |X= 2482.90|Y= 1997.90
49 [PRT17[0] |X=-2253.90|Y=-1996.95| 157 [CMSG[51] [X= 2367.90|Y= 1997.90
50 |coM31] |X=-2138.90 | Y=-1996.95| 158 [CMSG[52] [X= 2252.90|Y= 1997.90
51 |coM[30] |X=-2023.90|Y=-1996.95| 159 [CMSG[53] [X= 2137.90]Y= 1997.90
52 |coM[29] |x=-1908.90]|v=-1996.95| 160 [CMSG[34] [X= 2022.90]Y= 1997.90
53 |comps] [ x=-1793.90 | y=-1996.95] 161 |CMSG[55] |X= 1907.90{Y= 1997.90
54 |comp7] | x=-1678.90 | Y=-1996.95| 162 |CMSG[56] |X= 1792.90]y= 1997.90
55 Jcompz6] | X=-1563.90 | Y=-1996.95] 163 [CMSG[57] [X= 1677.90[Y= 1997.90
56 |lcoM25] | x=-1448.90|v=-1996.95| 164 |CMSG[58] [X= 1562.90|Y= 1997.90
57 |comp24] |X=-1333.90 | Y=-1996.95| 165 |cMSG[59] [|X= 1447.90/Yy= 1997.90
58 |com[23] | X=-1218.90 | Y=-1996.95| 166 [CMSG[60] |X= 1332.90|Y= 1997.90
59  |com22] | X=-1103.90 | Y=-1996.95] 167 [CMSG[61] [X= 1217.90|Y= 1997.90
60 |coM21] |x= -988.90| Y=-1996.95| 168 |CMSG[62] [X= 1102.90{Y= 1997.90
61 |coM[20] [X= -873.90|v=-1996.95| 169 [CMSG[63] [X= 987.90]Y=1997.90
62 |coM[19] [X= -758.90|v=-1996.95| 170 [CMSG[64] [X= 872.90|Y= 1997.90
63 |com[18] |X= -643.90] Y=-1996.95] 171 |CMSG[65] |X= 757.90|Y=_1997.90
64 |[COM[17] |X= -52890|Y=-199695| 172 |CMSG[66] |X= 642.90[y= 1997.90
65 |COM[16] |X= -393.90|Y=-199695| 173 |CMSG[67] |X= 527.90[Y= 1997.90
66 |COM[15] |X= -278.90|Y=-199695| 174 |CMSG[68] |X= 412.90[Y= 1997.90
67 |cOM[14] |X= -163.90|v=-1996.95| 175 |cMSG[69] [X= 297.90]y= 1997.90
68 |com[13] |x= -48.90| Y=-1996.95| 176 [CMSG[70] [X= 182.90|Y= 1997.90
69 |coM[12] |x 66.10] Y=-1996.95| 177 |cMsG[71] |X=  67.90[y= 1997.90
70 |com[il] [x= 181.10[ v=-1996.95] 178 |cMSG[72] [xX= -47.10]Y= 1997.90
71 |com[1o] |X= 296.10] Y=-1996.95] 179 |CMSG[73] [X= -162.10|Y= 1997.90
72 |compo] |[x= 411.10| v=-199695] 180 |CcMSG[74] |X= -277.10]Y= 1997.90
73 |com[s] [x= s26.10] Y=-1996.95] 181 |CMSG[75] [X= -392.10]Y= 1997.90
74 |coM[7] |X= 641.10] Y=-1996.95| 182 |cMSG[76] |xX= -527.10]Y= 1997.90
75 |com[6] |X= 756.10| Y=-1996.95| 183 |cMSG[77] |X= -642.10]Y= 1997.90
76 |COM[5] [X= 871.10] Y=-1996.95| 184 |CMSG[78] |X= -757.10|Y= 1997.90
77 lcom4] |X= 986.10] Y=-1996.95] 185 |CMSG[79] |X= -872.10|Y= 1997.90
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78 |comr3]  [X= 1101.10| Y=-1996.95| 186 [SEG[79] X= -987.10|Y= 1997.90
79 |comp2] [x= 1216.10{ Y=-1996.95| 187 [SEG[78] X=-1102.10 [Y= 1997.90
80 |comrl] [x= 1331.10/ Y=-1996.95| 188 |SEG[77] X=-1217.10 [Y=_1997.90
81 |coM[0] [X= 1446.10] Y=-1996.95| 189 [SEG[76] X=-1332.10 [Y=_1997.90
82 |LVLI X= 1561.10] Y=-1996.95| 190 [SEG[75] X=-1447.10 |[Y=_1997.90
83 |LvL2 X= 1676.10| Y=-1996.95| 191 [SEG[74] X=-1562.10 [Y=_1997.90
84 [LVL3 X= 1791.10| Y=-1996.95| 192 [SEG[73] X=-1677.10 [Y=_1997.90
85 |Lvi4 X= 1906.10] Y=-1996.95| 193 [SEG[72] X=-1792.10 [Y=1997.90
86 [LVLS X= 2021.10] Y=-1996.95| 194 [SEG[71] X=-1907.10 |Y=_1997.90
87 [LGs2 X= 2136.10| Y=-1996.95| 195 [SEG[70] X=-2022.10 [Y=_1997.90
88 |[LvP X= 2251.10| Y=-1996.95| 196 |SEG[69] X=-2137.10 [Y=_1997.90
89 [LCAP4A |X= 2366.10| Y=-1996.95| 197 [SEG[68] X=-2252.10 |Y=1997.90
90 |LCAP2B [X= 2481.10|Y=-1996.95| 198 [SEG[67] X=-2367.10 [Y=_1997.90
91 [LCAP2A [X= 2596.10| Y=-1996.95| 199 [SEG[66] X=-2482.10 [Y=_ 1997.90
92 |[LCAP1A [X= 2711.10/ Y=-1996.95]| 200 [SEG[65] X=-2597.10 [Y=_1997.90
93 |[LCAPIB [X= 2826.10| Y=-1996.95| 201 [SEG[64] X=-2712.10 [Y= 1997.90
04 [LCAP3A [X= 2941.10| Y=-1996.95]| 202 [SEG[63] X=-2827.10 [Y=_1997.90
05 |[LVREG [X= 3056.10| Y=-1996.95]| 203 [SEG[62] X=-2942.10 [Y= 1997.90
96 |[LGSI X= 3171.10] Y=-1996.95| 204 [SEG[61] X=-3057.10 [Y=_1997.90
97 |[LVAG X= 3286.10| Y=-1996.95| 205 [SEG[60] X=-3172.10 [y= 1997.90
98 |GND X= 3401.10] Y=-1996.95| 206 [SEG[59] X=-3287.10 [y= 1997.90
99 [vo X= 3516.10] Y=-1996.95| 207 |SEG[58] X=-3402.10 [y= 1997.90
100 [DAO X= 3631.10] Y=-1996.95| 208 [SEG[57] X=-3517.10 [y= 1997.90
101 [OPIN X= 3746.10| Y=-1996.95| 209 [SEG[56] X=-3632.10 |[Y=_1997.90
102 |opPIP X= 3861.10| Y=-1996.95| 210 [SEG[55] X=-3747.10 [Y= 1997.90
103 |oPo X= 3976.10| Y=-1996.95| 211 [SEG[54] X=-3862.10 [Y= 1997.90
104 [RSTP N |X= 4091.10{ Y=-1996.95| 212 [SEG[53] X=-3977.10 [Y=_1997.90
105 [FXO X= 4206.10] Y=-1996.95| 213 |SEG[52] X=-4092.10 [Y=1997.90
106 [FXI X=_ 4321.10| Y=-1996.95| 214 [SEG[51] X=-4207.10 [Y= 1997.90
107 |TSTP P [X= 4436.10| Y=-1996.95| 215 [SEG[50] X=-4322.10 [Y= 1997.90
108 [SXO X= 4551.10| Y=-1996.95| 216 [SEG[49] X=-4437.10 [Y= 1997.90
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H. Electrical Characteristics

Absolute Maximum Rating

Item Sym. Rating Condition
Supply Voltage " -0.5V ~ 4V
Input Voltage Vi, | -0.5V ~V,+0.5V
Output Voltage V, | -0.5V ~V,+0.5V
Operating Temperature T 0°C ~70°C
Storage Temperature T, -50°C ~ 100°C

Recommended Operating Conditions

Item Sym. Rating Condition

Supply Voltage V4 2.4V ~3.6V
V, 09V, ~V,
| tV |t ih dd dd
Operating Frequency Finax jmni xzz zggx
Operating Temperature T 0°C ~ 70°C
Storage Temperature T, | -50°C ~100°C
1
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Test condition: TEMP=25°C, VDD=3V+/-10%, GND=0V
PARAMETER CONDITION MIN TYP MAX UNIT
I, NORMAL Mode Current System 2M ext. R/C 1 15 mA
32.768K X’tal
lyow  SLOW Mode Current System | CD Disable 15 30 MA
32.769K X’tal
l,ge IDLE Mode Current System | CD Disable 10 25 MA
LCD Enable,
LCD option=300Kohm 65 72
l.co ExtraCurrentif LCD ON System LVD=6 Wolt WA
LCD Enable,
LCD option=30Kohm, 350 385
LVD=6 \olt
leer  Sleep Mode Current System 1 uA
lowm [PWM Output Drive Current  PWMP, PWMN™ \With 32Q Loading 10 14 mA
With 64Q Loading 6 8 mA
With 100Q Loading 4 5 mA
l,,, DAC Output Current VO Vpp =3V; VO=0~2yv, 25 3 mA
Data=7F
V,, Input High \oltage I/O pins 0.8 \/
VDD
V., Input Low \oltage 1/O pins 3‘2 \/
DD
Threshold=2/3V (input
from low to high) 1/3
Viys Input Hysteresis Width / 1/0, RSTP_N Threshold=1/3V(input Voo \%
from high to low)
I, Output Drive Current I/0 pull-high™ VvV, =2.0V 50 wA
I, , Output Sink Current I/0 pull-low™ V, =0.4V 1.0 mA
I, InputLow Current RSTP_N Vi.=GND, pull high 20 wA
- Internally
V,.=GND, if pull high
li, Input Low Current 110 Internally by user 100 A
Note: *1: Drive Current Spec. for Push-Pull 1/0 port only
Sink Current Spec. for both Push-Pull and Open-Drain 1/O port.
*2: This Spec. base on one driver only. There are five build-in driver, so user just
multiply the number of driver he used to one driver current
to get the total amount of current.( IPWM™* N; N=0,1,2,3,4,5)
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I. Application Circuit

LCD MODE : 32 COM * 128 SEG

o External Farts is
agsary if user adopt

—-E—'i ternal Fast RC Clock
— BATTERYZ -
_|_ External Fast Clock:
Cryatal cac.
VoD :
+ ot VoD i o R s e
R g FXQ —r'
S0% =
BATTERY1] Ju li o 2R .
Erriid] Pt Fid RSTP_N &Ls-l o
— 1uF [100uF R - sxo |—=22 L
& F'hf ?I]HESEII PRTI0{T-0] =0
; : External Fast Cloeck:
m . GHD PRTO[T:0) =0 e
o O orP PRTC[A.0) O ]
OH oPIN SCGKYH3,.24] 1
= O oPo PRTC[T. 4] R> 8.2 KOhm
3 o = : Ploase R, ANO1E
: Pleasa Ref.
m{ g |, ~CNSeEReSEEY —!
m{ LVLE e CMBGUEEINSEG[111:96] (L I=
o1l 1 T CMSGI6470)SEG|55:80] _""'! External Slow Clack:
m{ ws | SEQITR.M) _|! Crystal osc.
/ ] G _LoS2 SAKYHE: |
Y4 324]/BEG[43:24] s
Losz i S
1\l Lvp PRT14[TOYSEGIZX15] ===l
LvP | iz 7o
PRTIS[T:OFSEG]15:8) (i
LCAPSA L) capan, i 5L|
PRT17[7:0YSEG(T:0] =
LCAPER 1, ~spon |
LCARZA Coufa0] frmmeedl _EF! External Slow Clock:
LGAPIA L ~apia RC omc.
LCARIE LCAPE P
LCAPIA PHYMP R: Please rel. ANDTS
g} LWREG |\ oer 5 SPEAKER iy
m Lest R = "'j‘-” -
gi}l wag |, e
Q1  SPEAKER
€l = 0.1 uP or 1uf o NPN
€2 = LuF & % i
E far
i . ANO2Z for Speech
G HEB4TTO Output Cireuit
LD Max, LD Max. LOD Max.
Voltage-1Ve-8+ LVREN VoltagesLVPed® LVREQ Voltagasl¥Pels LVRES
RL = 200K chn El - 260K alm RL = 260K ohm
LVRED = 1.7V LVRED = 2.0 ¥ LVREG = 2.0 ¥
B - EAOK obm RZ = SE0K obm R - 7K cbm
WS = BY Wwi= 7% V6« 5.5V
LVE
LCAP4R
| _LCABZE

Please Refer
[ LGAPZA AND25 LD with
c1{ LCAPTA Regulator
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Extarnal Parts is
ecepsary 1lf user adopt

5 teznal Fast RC Clock
— BATTERYZ
T External Fast Clock:
Cryatal ocaa.
o . 3! caLomd. =
R = FXD i |
o e FX0
_L JE % | S Ll
54 e | 20P
voF floowF [ — T i s S22
2 S —
=
pur ofeser PRT10(70] 10
4 4 GND PRTOTG] PO ;I::Kl Fast Clock:
= O+ orp PRTC[3.0] O
O oPiN SEKYEL.24) 1 b
e o oPo PRTC[?.4] " R R> 8.2 KOhm
Fxl
""E WL M1 CMSOMesIpSEG]111:96) -—CI. & Flasss et ANOTS
L1 2wz CMEG(E4:TEVSEGI50]  fill i
1 1 I P SEG[T:M) i =
L l e IULT T . | g:::ﬁafi‘." G
il ) WS Jiwis PRT14[7O)SEC[23:16] -—-ii sRaRAREARSEE
L«@\'—LQE——- Las2 PRT1S[T-OVSEG[15:5] —t' 5@1—-{
m}: RE v PRTI7[T-0YSEGTS) =0 I
\CAPzR = CMSGHT:32YCOMIT-32] —i
LCAP2 X | COMB31] —‘ z
LCAF2A External Slow Clock:
LOCAPIA, LCAPIA RC oBc.
LCAPR | LCAP1E
LEAPA ] L capan PR F: Ploase ref, ANGHE
—‘33 LVREG
: GND_PWM
LGS
m}l LVAG ||\
Vo
€l = 0,1uf or 1 wF
€& s 1uF E
A ANO22 for Speech
= HEB4TTO cubput Circuit
LCD Max. LCD Max. LCD Max.
VoltagesLYPs5* LYREG VoltagasLVPed® LVEEG VoltagesIVP=3* LVREQ
Fl = 200K ochm El = 260K cha RL - 240K cha
LVEREG = 1.7V LVREG » 2.0 W LWREG = 2.8 ¥V
Rl - §40F oh= E2 = 560K ohm Rt =~ ¥E oha
L¥S = 8§ YW LVvs = 7V% L¥8 « 5.5 W
_E%I.._E‘E‘_F‘iﬁ_
LCAPSA
LCAP2E
143  LCAPRA T Flease Refer
cp il e g1y LLAPEH RND2S LCD with
e g C_|j< LCAPTA Regulator
LCAP1R
: l__....__kﬂﬁﬂﬁ_
14 V2.0
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LCD MODE : 64 COM * 96 SEG

lbﬁb;mu.l Parts is
spary if user adopt

—'_ré o ternal Fast RC Clock
— BATTERYZ
'T“ External Fast Clock:
‘? Crystal osc.
- -- VoD i Fxl £ (2]
A1 g o B D T
- ® o
BATTERYL L 1 0 |5
— " pF frooue i snp 2 i
W1 =
|'mF T} ity b External Past Clock
a an aCk:
RERNE" (I G RTOg] 10 RC oac.
a o chip PRTC{3.0] ™0
OH CPIN SGHY[43.24] 1
= - oFo PRTCIT.A] | R>8.2 KOhm
£l
- L LT CAEGELTIYSECHEET) | ©: Ploase Ref, AND1E
L2 o SEGTE4)
I S - =
4 1 VL3 SGKY43:24FSEGH324]
i H
s e [ PRT14(7-0YSEG[23:16] f‘;::::l T
! LS s PRTIS0)SEGHSE] 1 s
| G, Lesz | | - 53]
LGS2 PATITTYSEGT] feme—ll _.L_|
1 | |
._cal___.____wp_ v | =
P el | X m"i
CMSGHTI2YCOMETAZ =i L
LCAPZR § | camom : | §
LoAPIA CoMpP1D —'
LCAP2A External Slow Clock:
LCAPIA ] | capta RC osc.
LCAPIB )| spin
e L R Plesss rel, ANO1B
LGS - _-_|__— ‘T‘
c1)| LVAG  f e
Fasaive
|| Bian & SPEAKER
L = 0.1uf or 1uf [N Wo Filter
£ = 1 uf % cirauit =
DA0 Pleasa Rafer
= ANO22 for Speech
" HEB4TTO Output Circuit
LCD Max. LD Max. ECD Max.
Uni:jglrb‘"?-&‘ LVRED ".l'nll.l.rgt-!.\l'?-l." LVREQ Vﬂlt!:gt-]’.\l’ﬂ-.‘l' LVREG
EL - 200K cha Rl - 260K oka RL = 240X oba
LYREG = 1.7 W LVAEG = 2.0 V LVREG = 2.0 W
R2 - GAOK chm R: - B&0KE cha RZ - 7K oha
INS = 8 V¥ LV = 7 W EVE <« 5.5 W
ﬁ —E
_E%I._LE&.
[
|_LCAPIE
o1l | LcaPss |_LoaPs Please Refer
{ 1 | LCAPZA ANO2S LD with
1 LCAP1A ci1tl Loamia i
7 ] Licapsy | | Regulator
— LOAPID — LCAPE
|_LCAPIE
1

15 Aug 01

15

V2.0



Suites 2202-7, Tower 6, The Gateway, ¢EN Vo,

9 Canton Road, Tsimshatsui, SN
~._ @ Jess Technology Co., thd- Kowloon, Hong Kong H E84772 IIA
E‘Qi] ek, M A PR e 8] Tel: (852) 21233289 Fax: (852) 2123 3393
Y E-mail: sales@jesstech.com HE80000 SERIES

Home Page: www.jesstech.com St 2

2=/

LCD MODE : 80 COM * 80 SEG

Fo External Farts is
necessary if user adept

'T' fnternal Fast RC Cloak
——  BATTERYZ
T External Fask Clock:
"‘? Crystal osg.
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1. For accessing any address large than 64KB, users must update TPP first, TPH then TPL. Only by

this order, the pre-charge circuit of ROM will work correctly. Sus waiting is necessary before LDV
instruction is executed since Data ROM is a low speed ROM. Users can not emulate this accessing
process in ICE. So 5us delay should be added by firmware. .
(41 $+42if% 64KB &9 8- M B » 520 20§ TP &9 3% & WA A 445 /& Update r_tpp, r_tph, r_tpl &) &4
MRA < 4o gk A e sk 4% Data ROM &) pre-charge & i 44 4T - 3 B % 4 pre-charge ffl 45 8| SR B 7
2B F A Sus AR EOM A EREE o B4 bti 9 R B A B A4 ICE L &EBBRE] 8K
ik &9 Data ROM P <)

2. LCD driving circuit must be turn off before IC goes into sleep mode.

3. Please bonds the TSTP_P, RSTP_N and PRTD[7:0] with test point on PCB (can be soldered and
probed) as you can, then KB can do some IC testing job on PCB. Neither VDD nor GND
connection is necessary for TSTP P. The following figure is an example (Testing point with

through hole).
% PAD

=

—S!

1L

21 pRTOZ

£ PRTDS

00 00000000
3
£

=~ RETP N
1& TSTRZF"

HEBD0D0. Seres

4. LVP must small than 8.5 Volt. Otherwise IC may breakdown.

5. Users must call the library “ swap_page” in the file swappage.asm of AN029. The real IC register
is different from ICE4.x or ICE5.x. This subroutine make sure that users can run on both real IC
and ICE for page swapping. The program of swappage.asm as following:

.area swapping_variable(data)
~mapregl:: .ds 1  ;store page register(R1Bh)
_mapreg2:: .ds 1 ;store page register(R1Ch)

.area swapping_page(code,pag0)

;swap page function
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swap_page::

Ida #10h

sta mapregl :

Ida #00h : PIE O[2]: <--0 to enable Port R1Fh
sta r_iceco : R_ICECO is write only

Ida mapreg?2

sta r iced

lda mapreg2

anda#0fh

ora #20h :Mapping _mapreg2 low nibble to Logical segment2
: sta rlCh

sta r psl

lda mapreg?2

rorc

Torc

. TOrC
Iorc
anda#0th :Mapping mapreg? high nibble to Logical segment3

ora #30h
- sta r psl
sta rl1Ch

ret
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