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7.1 Main CPU (Z80)

The main CPU is a CMOS-based, B-bit microprocessor that controls the whale system. It directly
controle DRAM, the RS5-232C interface and the expansion interface {CN8), and sends and received
commands and data both to and-from sub-CPUs 7508 and 6303 through the gate arrays.

Part No. X400260000 is currently used for the main CPU; however, jumper J1 has been incorper-
ared an the MAPLE board so that in the future, ather CPUs, which will axpand the systems capabi-
lities, can also be used.

7.1.1 QOparation
The main CPU operates at a clock rate of 2.45 MHz, making the instruction cycle approximately

1.6us.
1state : 1/(2.45 x 10%) = 408us
1cycle : 408 x 4i{4 states) = Approx. 1 Bus

Fig. 7-1 shows a block diagram of the main CPU. Registers consist of general-purpose registers,
accumulator registers, and flag registers.
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71.1.2 Functions of Major Registers
1. Program counter {PCI: 16 bits
Halds address of next instruction.
2. Stack pointer (SP): 16 bits
Holds address of the top of the stack memory in DRAM.
3. Index register (IX and Y} 186 bits
Lsed for index addressing.
4. Memory refresh register {R}: 8 bits
Holds refresh address of DRAM. Lower seven bits are automatically incremented on execution
of ap coda fatch cycle.
2. Interrupt page address register [): 8 bits

Holds high-order 8 bits of the indirect address used for interrupt mode 2.
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7.1.3 Timing
An instruction is normally executed in combination with one of the following three basic machine
ayclas:
(1) Instruction op cods fatch (Ml cycle)
{2} Mernoary read/write cycls
{3} Inputfoutput cycle
* The relation between clock, state and machine cycle is as follows.
1 state=1 clock
1 maching cycle =3 to & states
1 instruction cytle = 2 to & machine cyclas

7.1.4 Interrupt Function

The NMI inon maskable interrupt} line of the main CPU cannot be used because it is always pulled
up by resistor R94. Therefore, cnly the maskable intsrrupt INTR line is valid in this machine. The
interrupt function operates in one of the following three modes:

Made O: Executes the instruction {normally RST or CALL) read in Ml mode condition after reset).

Meode 1: Saves the content of the program counter and automatically causes a branch to GO38H.

Mode 2: Executes an indirect CALL instruction according to the content of the index registor and
the data which has been read.

* These interrupts may not be accepted when the BUAK signal is low. {.C., that period when the

CPU is kaaping the bus open).
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70008 Main CPU
1. Location: MAPLE board, 44
2. Pin Assignments

)
Ml Oe— ] 40— A 1o
A2 o-sp——3 F J3fF—=- A 8
Al Ome—g 3 Hp—=cpn
Ald4 Qut—1 4 Ip—c AT
AlS Quge—m— § ep—w0 AE
8 o—a & SfF— =D AS
Da ow—»3 7 Jdp—m0c A4
03 cw—] B 33F—=0 A2
0 om—ad 5 J24+—=0 A 2
O o 10 Al F——3=0 A
*EVo—1 11 Djp—a=o A
Dz cee—ad 12 29F———0 GND
07 owe—asd 13 2B }——w0 RFSH
0o O—pe] 14 ETfF—3=0 M1
D1 owm—a=d 15 26 je——0 RESET
INT o—> 16 25 pe——0 BUSRG
HMWI o— 17 Edp—o WAIT
HALT cmg—d 18 23 30 BUSAK
MREQ c-te—{ 19 22}—==o WR
IOR0G creg-——1 20 21 p—=0 RD

Table 7-1 70008 MAIN CPU Pin Assignmeants

Pin Na. Signal Name In/CQut Function
-5 . ABO-15 Tri-state output A 16-bit address bus which outputs a
30-40 {Address Bus) active high memory addrazs or |/0 device number. It

outputs the lower 7 bit D-RAM address for
memaory refresh.

7-10 |DBO-1h Tri-state input An 8-bit data bus which is usad far data

12-15 |{Data Bus) and autput transfer between memory or an /0 device
active high and main CPU,
27 |My Cutput A signal which indicates that the starting
{Machina active low machine cycle is the OP code fetch cycle.
Cycle ane)
19 |MRQ Tri-state cutput: A signal which indicates that the address
iMemory Bequest] |active low . information required for the memory read/

write 15 output on the address bus. It is alsao
nutput during memary refresh for synchroni-
~ zation.
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During Ml cycle
Deccurs when the CPU acknowledges a mas-
kabls interrupt, the external davice to put
the interrupt response vactor an the data
bus.

Other than during M1 cycle
Indicates that the 1/0 device number
required for this 1/0 read/write is autput on
the address bus.

. A signal which indicatas that the data

bus is in the input state. Memory or 110
device puts data on the data bus in synchran-

Pin No. Signal Name In/Out
20 [9]314] Tri-state output:
{mput/Qutput active low
Request)

21 |RD Tri-state output:
{Read) active low

22 WR Tri-stata:
{Write} active low

28 RF Output:
{Refrash) active low

18 HALT Output:
{Halt State} activa low

24 WAIT Input;
{Wait) active low

This signal indicates that the data bus is in
the cutput state. The data ta the 1/Q device
Or Memaory is put on the data bus in synch-

This signal indicates, during Ml cycle, that
the dynamic RAM refresh address is output
onto the lower seven bit lines of the address
bus. Dynamic RAM reads the refresh address
using the MREQ signal which is cutput toge-
ther with tha RFSH signal.

. ting a8 NOP instruction, even whila in the
. HALTed state.

' The INT, NMI, or RESET signal is required to
" leave the HALT state.

This signal indicates that CPU has HALTad
as the result of a HALT instruction execution.

CPU repeats dynamic RAM refresh by axecu-

CPL remains in the WAIT state while this
signal is active. A {ow speed memory or 170
devics can be diractly connected to CPU by
using this signal.

Mo memory refresh is parformead during the
WAIT state,
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Function

An interrupt request signal. When this
signal bacomes active, CPU anters the inter-
rupt processing program after the current
instruction has been executed.

A non-maskable interrupt raquest signal.
Whan this signal becomes active, CPU
jumps to address OQBB.s aftar the current
instruction has been executed, regardless of
whether interrupt is enabled or not.

The NMI signai has a priority over the INT

Resets CPU when active.

When active, this signal causes CPU to force
the address bus (8.3}, data bus (Do), and tri-
state system control tarminals {m W,
RD. and WD} in the high impedance state,
freeing the extermal buses for another

The BUSRQ signal has priority over the NMI

When active, this signal indicates that CFL
has forced the address bus, data bus, and tri-
state system controf terminals in the high

A 0/+5V single-phase clock signal

PFin No. Signal Name In/Qut
16 iNTR Input;
{Interrupt Request) | active lowy
17 NI Input-negative:
{Non Maskable edge triggered
Interrupt)
signai
26 RS Input:
{Reset] active low
25 BURQ Input:
{Bus Request) active low
E device.
" signal.
23  |BUAK Qutput:
{Bus active low
Acknowledge)
impedance state.
B CLK Input
(Clock)
i




7.2 Slave CPU 6303
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6303 is a 6800-serigs, 8-bit, C-MOS CPU. It incorporates a 4kB masked ROM which econtains
programs for controlling the microcassette tape drive, ROM capsuls, V-RAM, LCD display unit,
serial interface, and speaker. A mode six {MuMiplexer Partial/Decode) is selected for the control
operations. Stand-by and sleep modss, unique to 6303, are not used.

F1X

MODE J
P2X TIMER SCI
T ]
/1 LT
RES /]

L

Cmm e e e

777 Fom
— 7 RAM
128

PaX

Fig. 7-2 6303 Slave CPU Functional Block Diagram

This computer uses a crystal oscillator for a
24576 MHz clock signal. The slave CPU oper-
ates with the 614.4 kHz system clock signal
which 15 internally quartered from the primary
frequency of 2.4578 MHz. The table cppesite

shows the port assignment.

76

) Table 7-2
Port Assignment
“;ﬂrt 1 Paralle.lwlﬁ;:) terminal o
PortESenaI /O terminal
F‘c:-rt”;. Address/data terminai
F'Dl"t 4 Address:;rminal )
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Pin No. f‘iag:ﬂ In/Out Function Pin Mo. Elig;ﬂ Inf Dut Function
v o T B o P mﬂm R —
ERE N 37 1 080 | oy Dataadrossous |
32 pas |In out| Data address bus 38 AW | Out | Read/Write
33 | paa ™ o[ Data address bus 39 | AS | Out | Addressstobs |
e i et o - s |
a5 paz | gut| Date addrass bus
7-8
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7.3 Sub-CPU 7508

This is a 4-bit, C-MOS CPU which incorporates a masked ROM, timer, and serial intarface, stc.
This CPU is always backed up by the battary, regardless whether power is on or off, it provides the
following control functions:

1. Power on/off (FOWER switch and an associated program)

2. Keyboard seanning and auto-repeat

3. RESET switch

4. Termmperature and battery voltage sensing

5. D-RAM refresh

B. Clock {calendar and alarm servicas)

The sub-CPU exchanges data with the main CPU in a bit-sarial fashion via the gate array

GAH40M. Fig. 7-3 is a functicnal block diagram of the sub-CPU. Table 7-4 lists the terminal sig-
nals and summarizes their functions.

SCA PO
S PO2
.\I w2 INT1  INTOH PG SIP03
COUNT . .
CLOCK TIMEREVENT INTERRLFT SERIAL S
cLOCK - = a -
! CONTROL TER T
GENERATOR COUNTE CONTROL INTERFALCE PORAT 0 o ) poo.poz
EUFFER
| PORT 1 4 FPINPIZ
- BLIFFER
1/ 3
@ y iI POAT 2 f20-P23
" 4 }PETR/FIO
. - Capta . TCH /
PROA;HAN COUNTER 1111{7507) o A LA
112 175081 ALl BUFFER PTOUTIF2]
]
PORT 3
SEMERAL FEGISTERS LATCH 4 FPIO-PII
T BLUFFER
o4 I E |4)
| ; POAT 4
. H 4 I Lidy © LATCH Pa3-Pa3
PROH RARM MERMORY BUFFER
2048 « B BITS (TEO7) STACK PQOINTER (81
4096+ 8 BT (7508 [ W INSTRUCTION
DECODER PORT 5
ﬁ/ LATCH 4 JPS0-PS3
BUFFER
PORT &
CL & NATA PMEMOAY LATEH 4 )PEQ-PET
4 A 128 = 4 BITS (00T SLUFFER
2724 » 4 RITS {7H0E)
SYSTEM
ok STANDBY
L CONTROL BORT 7
GEMERATOR LATELH 4 FI0-FT3
BUFFER
(PR CL2 VDD Wah  RESET
Fig. 7-3
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7508 {Sub-CPU)
1. Location: MAPLE Board, 2E
2.Pin Assignments
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Hz2o

1

P2/ PSTE o— 2
P20/PTOUT o—a= 3
Pzzo—o 4

P23 O~z 5
Fuougo——a &
Puo—3 7

8

F iz o0—
P13 get—oi 9
P3n o—asd 10
P 31 o0— 11
Paz cwe—-o 12
P ome—] 13
P O 14
P11 gl 15
P72 g——» 16
P73 Qoo 17
RESET ¢oee—— 18
CL: omg—r—y 19
WV po oee—o/ 20

40 p——30 X1

39 }—»0 V55
Jg}——»=c P43

37 pe——wG P 42

IE fe——m0 P 41

35 pe—»0 P 40

34 p=—mo P2

33 pe—a= P52

32 p——3»0 Ps1
Jipe—0 P

30 f—0 Pe3
29f+——=0 Pz

28 fb—c PE1

27 —=cFea

26 |—-m0 Poa /SI
25 —=0 Poz /S0
24 |——==0 Pa1 /SCK
23 p-——==0 Poo /INTD
22—=c INT)
Z2lpe—oCLz

Table 7-4 7508 SUB-CPU Pin Assignments

Pin No. Signal Name In/Out Function
1 x2 In Unused.
2 P20 QOut GAH40M SIOR access control —H: 7508, L:
Main CPU
3 P21 Out A-D converter 7001 Chip Select - mode
switching between address data and A-D
conversion.
4 P22 Out Ready signal
b P23 QOut A-D converter 7001 power on/off
6 P10 in Key return O
7 P11 In Key return 1
8 P12 In Key return 2
g P13 In Key return 3
10 P30 QOut Key scan control
11 P31 Out Key scan control
12 P32 Qut Key scan control
13 P33 Out Key scan control
14 P70 Out Power ON/OFF
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Pin No. Signal Name In/Qut Function
15 P71 Out Data write — prevents FF latches in gate array
at power off.
16 72 | o |t Data write - D-RAM refresh cantrol signal |
during power off.
| ” e e D e
18 RS T Resetsignalinput
19 cL In Clock signal input
| T VC ........... N e m"aga:;é}.;;;i;;' ...........................
22 CcL2 In Clock signal input
_“..:’24 SCK o Out 5hift clock signal output — used for A-D con-
varsion data/main CPU cammand read.
- 25 SD Dm o —
.......... 255! Insenaldatanumm
27 P50 In RESET switch
S P S |n - Chargestartdmectmn
....... 29 F.Ez“'n , .Analug RS,
a0 P63 In Teast point
. 3 1 .......... “FEG - Kevmmmq
32 P51 In Key return B
..... 33 P52 |n KE?remmE _
- i - S
35 P40 Out Resat signal — initializes main CPU and slave
CPU, etc. via GAH40.
36 Pa1 | Dut Charge mode GD;;fﬂ| - nurmalftrlcklecharga
37 PaZ Out Auxiliary battery backup enable/disable con-
trol.
33P43 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Dut ...................... RO
38 G in Ground terminal S |
L 40 I m In Emr;l e mpm_1 ..... k Hz ..................................




7.4 Gate Array GAH40D
GAH40D is the gata array for D-RAM control. It controls memery access and mamory refresh. It
also incorporates a clock frequency divisor which divides 9.8 MHz input to 4.9 MHz, 2.45 MHz, 32
KHz and 1 KHz of clock frequency Fig. 7-4 shows an internal block of diagram of the GAH40D.

AB1E 1

BANK
CONTROL

RAS
CAS

WE
- 4 fenerating

circut

Br2

9. 8MHz

Fregquency divisor

1/2 1/4 [1/9800

!

4amM 248M 1K DWW DCAS

Fig. 7-4

AREWV. -4

IPL ROM

The BANK 0/1 signal is provided from the gate array GAH40M. The main CPU sends this signal
by writing bit O to /O address 00. (0: bank O, 1: bank 1)
BK2 signal is provided from the ogtion unit.
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GAH40D

1. Location: MAPLE Board, 6A

2. Pin Assignment

@ TP

T T

- %
- o
p— <
e 5 7
- <
e 25

Table 7-5 GAH40D Pin Assignments

Pin No. Signal Name In/Out Function
1 N/C - Not used.
2 N/C - Not used.
3 AB12 In Address bus 12
B N/C - Not used.
5 AB 6 In Address bus 6
6 AB 13 In Address bus 13
7 AB 5 In Address bus 5
8 RST In Reset input from sub-CPU 7508. Whole reset
signal RSQ is generated from this signal.

9 DRA 2 Out DRAM address 2 (10)

10 DRA 1 Out DRAM address 1 (9)

11 AB 14 In Address bus 14

12 G - Ground

7-13
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Pin No. Signal Name In/Qut Functian
- AE4 |,; xxxxxxx _.;ﬁddress hus4
14 AB 15 In A-::I-::Iressm;us 15 - _
[ 15 ...... — - ...;;;;ress s ]
| 16 | DRAO Out DRAM address O8)
17 AAST out Low address stroke: RAS signal 10 RAS
18 ) wi | D ut Write“;;;ﬁlh:‘-ie: WE signal to D;IAM.
9 | AB2 i Address bus 2
_20 xxxxxx T - ,;ddress — —_
- N _— e D ,,,,,,,,,,,,,,,
22 N,"C ”:“ Mat usedM )
_23 ,,,,,,,,, e - : Ng - _
” ...mc - Nm IV . o
_25 — - . rondooa
26 TeROM | Ow IPLROM chip select signal
27 WA ou Memoryread signal
B 28 Z-INT ) Out .I Hrnterrupt request s%nat to main CPL.I xxxxxxxxxxxx
_______ 2 9 - - Signal.;.;;; —
30 VC — B Circuit uc:lt;;e wsvi
_________ 31 — - .l:l.alt s,i;:a‘ " |
32 | M1 i In In;};ates that mamCF‘U .is i;l machine cycle i
1 {ocpcode fatch)
.x_.__33 MRT) ,,,,,, S —— req:;;; o S
34 mv Dut S?STEITI[ESB: signai resets thef;uhola ma-
chine.
" R — D e 3“” ,,,,, — e _
........ 35 e - — ]
R P e .'.\.Im USEd ,,,,,
38 DHA 7 Clut DFIAI‘v.J;ddress 7 {1 5}“.
39 e - lN;t — ]
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Fin Nao. Signal Name In/Qut Functian

40 RF Out Hefresh signal for DRAM

41 DRA 4 Out DRAM addrass 4 (12

42 DRA S Qut DRAM address 5(13)

43 DRA 6 Out DRAM address B {14}

44 CAST Cut Column address strobe: CAS signal to DRAM

45 S-INT In Interrupt signal from gate array GAH4CM.
Generates Z-INT signal and causes an inter-
rupt to main CPL.

46 BANK 1/0 In Bank O: Bank select signal from gate array
GAH40M. Bank G at low level and IPL ROM is
selected at AB16.

47 G - " Ground

48 4.9 M Cut : Clock autput gemed by dividing 9.8 MHz
clock. Supplied to SED1320.

49 98M In Clock input of 9.8404 MHz

50 245 M Out Clock output by dividing 9.8 MHz clock into
feur Clock for main CF'LI

51 1KC Out Clock output by dlwdlng 32 KHz clock to 32.
Clock for sub-CPU 7508,

52 TEST In " Test termmal Nermalelv kept Inw

b3 OFF In Initializes sugnal for the whole mternal cir-
cuit. At high level, initializes all FFs. Hold 4.9
M, 2.45 M, CS ROM, RD and Z-INT at high le-
"u"E| and ethers inactive. Clutputs HSD

54 32K In Basue clock input of 32.768 KHz Genarates 1
KC {Clock).

55 DWW In : Data write signal. W1 {write enakle) control
data supplied from sub-CPU 7508 when
main CFLI is on standby.

56 DCAS In Data CAS. CAS 1 controf data supplisd from
sub-CPLU 7508 when main CPU is standby.

57 N/C - Mot used

58 N/C - Mot used

7-16
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PinNo. |  Signal Name In/Qut ' Function
[ 5 g ................................. N m ............. N N o e
B0 “;-if{: - Notused ]
| 51 e - Nmused xxxxxxx
62 .............................. N m ........... - - .
63 N;"C - ) Notused ]
i 64 B2 | In DRAM Se];ﬂ't signat from nptic;; urtit,
- S _ — ‘;:;;age IV
EE ABTO In .I.w‘;.ddrass bus 10
- B? ........................ h BB xxxxxxxxx S S e
P o |n o bus o—
3 59 AB1T n | Ad;:ess bus11
_,?D ............................. AB? .............. - Add ey
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7.5 Gate Array GAH40M (ED1031AA)
This gate array incorporatas the following functional blocks; the operation is controlied by the
ZB0 main CPU.

Data bus <

8ZCH1 1320 R5-232C 7508 7808 7508 7R0B
cs cs LED 5l 50  RDY 1510
h AN
.‘;*_ddi“b”—s Address  ||5R
AD, WR. IORO decoder Serial 1/0
M1 < ™= > ragister
10w !
Contral
register
RDY SI0
Intarnal
—i} register
laineniin | gmdect ling
ﬂ !‘h ll

1) I i
-g’ Intarrupt - bnput captura Control
1 E vactorng 3’ m register register
£ 2 23 7X
2% £3
= =
N ':> 5 RXC
Oaw Intarmgt 04R - E
pricrity E;ﬁ:ﬁ-‘ ::?nmg 3 T
Intartrupt Clock
signal 0 7508) 614.4 KHz
INT1 (B2CE1)
INT2 (RE-232C: DDy
INTZ2 [8303)
INTS {EXT)
Fig. 7-5

As shown in Fig. 7-5, this gate array includes the address decoder, the 7508 interface, an inter-
rupt controllar, a timer and baud rats generator, and /0 ports for the R5-232C and the LED dis-

play.

e
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Table 7-6
Write Head
00 CTLR1 DCI ICLFI C
7 ' BRG 3 Baud rate generator salact 3 timer
§  BRG2 "Baud rate generator..;;.I;‘.:;E;i;;rm |
5  BRG1 Baud rate generator salect 1 timer 5 N
4 ERG O .“E'-aud rate generator select U tnmer 4 ICFM T
) @ SWBRCD Barcode reader switch timsr 3 1cRa )
2 ch {Iup} RO 2 ........... |(;Hz ,,,,,,,,,,,,,,,,,,,, .
1 ) BCKG {dnrwnﬁ muaar:oda mode salact O timer 1 e
@*BANKG ,,,,,,,, h u“ ,,,,,,,,, - FS— : e |
01 CMDR o1 |CFIH C
e I ? ............ | cm5 ......................... -
5 s . : e e —]
- 5 ...... |cn13 ,,,,,,,,,,,,,,,,,,,,,,
........ 4 T 4.&.&. ICH;EM - ]
3 3 ICR1 T
2 IrES’EthHPMSEF_M._ — S g
1| 1: reset ROYSIOFF(Pulse) $10 1 e
........ g .. o HDY5|D|:|= :pmge] - 5 - wesssssennionammenne]
02 CTLR2 02 ICRL-B
? xxxxxxxxxxxxxxxxxxxxxx ; |c|=q? xxxxxxxxxxxxxxxxx
....... 5 § 5 H:Hﬁ
....... @gu_}( Ene;;;];;_;ﬁmw " - s
o | e e A, 232:: ,,,,,,,,,,,,,,,,,,,,,,,,,,, 35232 4 T —
R P sw.mh e - " o o]
2 T |_ ED 2 ........... | cnz ................................................................................................
....... @ |_E|:n ; - e
@ |tk  w]| | o |icRo
03 03 ICRH - B
............................................................ ; g N
. I — ]
4 ICR12
3 ICA11 o
"2 |ier1o
...... D |c|:;3 S
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Write Read
04 |ER 04 ISR
s ? xxxxxxxxx 0 ,,,,,,,,,,,,
P 6 ..... 0 xxxxxxxxxxxxxxxxxxxxx
& IER5S {1NTEX‘I'"anabla] ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ @ ) INT & (INTEXT} Extarnal intarrupt
4 |EH4[|NTDUFE|-;3|:.|EF i o 4}6\,”:} P ﬂa.g -
..... 3ﬂ vHB [INTICF ;nahlﬂ} 3 INT 3 {ICF} Input capture flag tirmer
"2 | IER2 (INT 6303 enable) @ | INT2(NT83031 6303 inmtarrupt
1 IERT (INT 22C51 enabis) I INT 1{INT 82C51] 82ZC51 interrupt
O | IERO{INT 7508 enable} ® |INTOUNTISOB 7508 internupt |
05 05 STR
7
L+
N i
4
R nnvsu-jm" Sl{}m&d-,r ................................. o
@ RO r&aé; vvvvvv T sloh
i (D BRDT Barcode reader data time;r__
_____ - hh BANKU m
08§ SI0R 06 SIOR
7 S107 7 sSI07
_.....E ST ; oo
. w05 ; Sos bbb e e e s e
P . Soa
3 5103 3 Siagn )
....... 25“:'2 2 SIE}z
wﬂ ......... 5 |[m ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ o D ......... s |.DD
07 07 interrugt
. SRS Bt 1 xxxxxxxxx .
1 ............ i
............... 1_
' Vect 2
Interrupt vactoring _‘u’ect‘l ........ )
. Veet |




REVY .-A
(1) Address Decodsr

The address decodar performs sach register specification, chip select signal output control of
82C51 {2C) and SEQ1 320 (7C), decoding of 1/0) read/write signals, stc.

QcC IZWWM—E (B2CE1)
QF j‘i ~C5 (SED1 3204
—
20 | 1

ABT — 01
Address decoder To
| 02 » internal
AB 3 03 registers
AR 22— 04
AR 11—
ABD—— 05
I #
. }
AL — (]
~—3 Ly OR
—4]
I0RQ
—]
— )
WR {3

. UU
y

’
"

Fig. 7-6

As shown in Figure 7-6, the main CPL can directly select internal registers via four address lines.
The CS signals of the 82C51 and SED1320 are also controlled by the 1/Q address dacaodar via this
registers.
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{2} Intarrupt Controller
Fig. 7-7 shows six kinds of interrupt input, two of which are used for internal timer intarrupt.
Priority and vector addresses are assigned to each interrupt signal as shown in the table bslow.

Table 7-7 Priority and Vector Addresses

-

Address 04 (R}

register I5A)

Interrupt service

Fig. 7-7

A4

Prior- | Signal — Interrupt vector | Corresponding  Corresponding
|t? Name Des.c”pnﬂn . Dresazszap _rnask IER (04} SIETUS rSH [#5: 1
Low | INTS |{INTEXT} External pin: requestfrom |11111010 IERS ISRS
extarnal expansion bnard
INT4  [{OVF) Inslde FRC nv&rﬂow 11111000 IER4 ISR4
INT3 [IICF) Insnde ICR bar code trlgger 1 1 118110 IER3 ISR3
INT2 {’i’N‘?‘éﬁﬂS} External pin: request from 1 1 110100 IERZ ISR2
6303
INTT (INTB2CB1) External pin: request  |11110010 | 1ERT ISR1
from 8251
High | INTO :iﬁf'ﬁ'éﬁé} Ext&rnal pin: request fmm 11110000 |ERQ ISRO
7508 |
Addrass 04 {W)
Intarrupt acknowl edge C {\
INT4 INT3 registar {IER)
{OF) {ICF l l i l l l
. =1
INT £} Interrupt priority °xs
d g5 (r':
; angoqer E g
5 -

Data bus

This intsrrupt controller contrals each interrupt acknowledge and mask operation at bit setting for
IER. When an interrupt occurs, a vector addrass is output on the data bus.
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{3} Timer and baud rate genearator
An 24576 MHz clock suppiied fram the outside js divided into a basic clock of 614.4 KHz

(1.6278 psec) which operatas the free running counter {FRC). FRC is a countsr of 16 bits; the low-
order, B bit output of the FRC Cover is afso used for the RS-232C transmit/ receive clock.

Data bus
L: OO(R)
[H: OHRY) ICR{H! ICR{L)
l— e = RxC
£
To ISR OVF E
1 & — TXC
FRCIH) ck FRCIL) ck
Clock _I
{6144 kHz)
—» SWEBCD
Data bus > control ragister
[salacts baud rata)

l-—)

QO Barcode data

Fig. 7-8

YWhen reading the content of FRC, it is necessary to latch the centent to ICR {Input Capture Regis-
ter} by reading address Q0OH. Because the counter consists of 16 bits, address OOH {low-order 8

bits) and GIH {high-ordar 8 bits} must be read separately.
Bits 1 and 2, set to the contrel reagister, combined with input data cause a trigger signal from
BRDT:; this signal allows data going to ICR from FRC to be |atched.
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{4) 7608 interface
The 7508 interface contains the circuitry for handshaking between tha parallel-serial converting
register an the main CPU and 7508,

i 3 50 7508

SIOR

BLK

A Faralial-
Main sarial
CPU ragister

[ so
— —HDYSIO
— °FFa Wy

INTS
o rimnd  CKRE(] INTY

= 5l

' RDY

P22

Fig. 7-9

Handshaking is perfarmed in the internal flip-flop. When it is set, it means that the main CPU can
access SIOR. When it is reset, it means that an interrupt signal is sent to the 7508 and the com-
mand set at SIOR is read by the 7508. The internal flip-flop is controlled by bits O and 1 of ad-
dress DIH.

After the R/W operation to/from SIOR is completed, the set status must be changed by writing to
address OIH.

Table 7-8
Address OIH !Heset The main CPU sets a command to SIOR
Bit 1 RDYSIO and requests processing to 7508,
Address OIH | Set The power is turnad on and access to
Bit O ROYSIO ' 7508 is completed.
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{5} 1/0 port
Power supply for the RS5-232C, memory bank
switching, and LED display on keyboard are
controlled through the 1/0 port.

{RS-232C) INHRS
Fig. 7-10 controlz power increases

-Bv
The bits 3 and 4 of 1O address 02H. [ T T ———

+ 8V cutput is controled by the INHRS signal,
and is performed in order to inhibit output

voltage on the line during saturation time. +BY /-’

+ BY OUTPUT
i

Fig. 7-10

{Bank switch}

The address space of the main CPU ¢an be ¢changed using bit O of 1/0 address O0H as shown be-
| orww.

OOH bit 0= OFF {Bank O} ROM RAM

0000H 8000H FFFH

S

(10H bit § = ON {Bank 1) RAM RAM

{LED display)

ON/OFF aperation of shift mede LED on the keyboard is controlled using bits 0 to 2 of address
02H. (Bit ON drives the corresponding LED.)
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GAH40M

1. Location: MAPLE Board, 4C
2. Pin assignments

Note: Pins 25 and 59 are cut.

Table 7-9 GAH40M Pin Assignments

Pin No. Signal Name In/Out Function
1 DB6 In/Out Data bus 6
2 DB1 In/Out Data bus 1
3 IR Out Indicates that data is being output according
to main CPU instruction (RS-232C — main
CPU).
4 DBO In/Out Data bus O
5 DB 2 In/Out Data bus 2
6 CSOE Out SED1320 chip select signal
7 RS In Reset input: Supplied from GAH40D.
8 W Out Indicates that data is being input according
to main CPU instruction (main CPU -
RS-232C).
9 N/C - Not used.
10 TXC Out Baud rate control clock (for RS-232C).
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Pin No. Signal Name In/Qut Function
11 INTO In Sub CPU 7508 interrupt slgnal
12 SWBCD ! Out T Barcode powsar supply (+5V] switching sig-
" nal

13 RXC ' QOut Clcmk whlch cnntmls raceiva character
synchronization {(R5-232C).

14 BLCD In Bar code read data

15 CSI0 In HIGH: Indicatas that sub-CPU 7508 can ac-

| cess SI0R.

LOW . Indicates that main CPU can read/
write

16 5l In Serial -::Iata input from suh CF'L.I 7L08,

17 50 Out Serial data output ta sub-CPU 7508,

18 S-INT Out Interrupt signal ta main CPU. Gives an inter-
rupt via GAHA0D {Z-INT INT slgnal}

_19 ____________________ D 35 xxxxxxxxxxxxxx “Inmm xxxxxxxxxxxxxxxxxx Databuss .......................
| 20 DB 3 In/Qut Databus 3 |
21 N/C - . Not used.
22 ____________________ N m 55555555555555555 evanerees s _ ,,,,,,,,,,,,,,,,,,,,,, ; Nmused ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
23 N/C i - Not used.
24 N/C ' - . Not used.
i 25 N;C ‘ _.Nm useﬂ ]
xxxxxxx 2;5 SWHS o Du:cm vf,;‘;:;lftﬂhmg slgr:ﬂ for RS-232C power supply
27 INHRS Out Controls output veltage during pover satura-
tion time of R5-232C.
| 28 OFF In Powar off. To prEVEr‘It];‘;;h—up bv isolating
output in high impedance.

29 G - Ground

30 TEST ;] Test terminal. Normally kept low level.

31 MN/C - MNat used.

32 AL, Out R5-232C transmit/receive line control
F-26




Pin No. Signal Name [r/ Out Function

33 'INT1 In 5&na| controller 82(251 mtarrupt mgnal

34 |INTS In Interrupt slgnal from option unit

35 |N/C - Mot used.

36 SCK In Data transmit/receive shift clock against

SI0R reglster Prowded from sub- CPU 7508,
37 |INT2 In FIS 232C CO signal mterrupt sngnar
38 RD In Head signal: Synchronized to AND cuf IDH(}
Dutputs data on data bus.
3g AB 1 I Address bus 1
40 |WR In Wnte signal: S?nchromzed ta AND m“ IDHG
Qutputs data on data bus.
41 INTS Out Interrupt signal to sub-CPU 7508
42 |ABOQ In Addre-ss busQ
43 ROY In Readv 5|gnal of sub-CPL)
44 |LED 2 Out Lamp control signai of LED on kevb-::-ard
{lowest of the three)

45 |AB7 I Addrass bus ?

48 LEC 1 Cut Larnp control 5|gnal of LED on kevh-::-ard
{highast n::rf the threej

47 |LEDO Qut Lamp control signal uf LEC on keybuard
{center of the three)

48 IDRG In Main CPU in Mi cycle: Request to output in-
terrupt response vec-
tor on data bus,

49 AB 2 In Address bus 2

5G |CSOC Qut SErlaI ccrntrc-ller 82!351 chip selsct s:gnal

51  BANKO/1 Out Bank select signal

52 MY In Main CPL in machine cycle 1:

Interrupt response vector is raad to main
CPU by AND operation with ICRQ.
53 N/C - Not used.
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Pin No. Signal Name In/Out Fun¢tion
54 N/C o - Not usa;i ?????????????
_____ S—— . A
” DB4 o Da N
7 |AB7 In Ad::ﬁlxlx'ess busE?
________ 5 P Mlnmm ——
59 _52.45 In - 2.45 MHz clock an which ;:merandhaud
rate generator are based.
6 |vc - Clrcult voltage (+5V)
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7.6 Gate Array GAH40S

Gate array GAH40S, which is controlled by the 6303 slave CPU, in turn controls the

MICrocas-

sette tape drive, LCD controlier, and ROM capsule. It consists of three segments: an address de-

coder, a micracassette tape drive interface, and a P-ROM interfaca. Figs. 7-12 through 7-14 are
functicnal block diagrams of these blocks.

{1} Address decoder block

AB15, 14—}
ASRW, E ——2 Addreas

decodar
ADB7 ~ 0O CJTD

Interrupt
mask

ﬂ Jb FROM
interface
FRCHM FROM
address register data buffar
F 4
'LF
3 b
Command
Countar
resistar MCT
Countar interface
input sampler
|4

CNTRMT

Fig. 7-12 Address decoder block diagram

{2} P-ROM interface block

+8Y | S

¥

GAH405

CMD 0

Databus

PROM 3 1
CS Address Data

-L' PROM 2

C= Address Data

A

Fig. 7-13 P-ROM Interface Block Diagram
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{3] Microcassatta tape drive interface block

MCT
i A ™,
c 5 R E
O diwl 8
W s
R CEAC e B THEW E
— 3R~ - Fi
GAHA05 Spesker
] P13
1“;*”' P11 P12
R P10
F21
P20
RDP2 6303
T |
CNTL
w1 AT A
—_ — Sampler [

e LI T

clock signal Counter
5 bit Counter B bit

Fig. 7-14 Microcassette Tape Drive Interface Block Diagram
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GAH40S

1. Location: MAPLE Board, 13E
2. Pin assignments

£

n
o
<
T
(&4

o
"

‘NMNM!!!!!!H”I
Hmnmngu“;
l. "-'-. _1 * "8

* v Y ERDY

Note: Pins 25, 27 are cut.

Table 7-10 GAH40S Pin Assignments

Pin No. Signal Name In/Out Function
1 PRA 12 Out PROM address 12
2 PRA 14 Out PROM address 14
3 PRA 7 Out PROM address 7
4 PRA 13 Out PROM address 13
5 PRA 6 Out PROM address 6
6 PRA 8 Out PROM address 8
7 PRA 11 Out PROM address 11
8 PRA 4 Out PROM address 4
9 PRA 9 Out PROM address 9

10 PRA 5 Out PROM address 5
i PRA 10 Out PROM address 10
12 PRA 3 Out PROM address 3
13 PRA 2 Out PROM address 2
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Fin Na. Signal Nama InfCut Function

4 CSP1 _ Out F‘HDM cr-m':p select,

....... 15 . - e F“HDM —p ]

6 | C SF o S Dut Chip select h

17 | PRO7 | In PROM l::ata 7
....... 13 . ___UUt ..ﬂ;ﬁHDM o ]
________ 19 PRAG o o S u N

20 PHE:EW- In PROM data 6 ]
........... 21 — mPRDMd“ata ;

2 PRD4 | ) In PHDM data 4 B )
— 2 : . 3 N h. o g T —
- 24 ........................... ;HD A ﬁln - dat:E xxxxxx

e s | n -~ datag -

26 - MTDA o Out M?i:;ucassette drive m::;;;r control signal-“;.wm
2? MTDEI Out Microcassette drive ;otur cantrol signal Elm_
“““““ 28 MTDC Out | Microcassette drive motor control signal € |
_ 23 ......... . PO - Grﬂund xxxxx -

3"5 ------ N/C N - -hNut usad h N

31 SWMCT Dut Microcassetie pu‘;;:er switch N
-------- 3 ECNTF{ In Countar mgnalfrnm micrncassett;w

33 FIDMC In Micrﬂcassé;lt; read data ]

s | s | Out | SED1320 VRAM chip select signal, Low lo-
vel when addresses 8000 to BFFF ara speci-
fied.

i - Nm . N

% | CSLC M;Dut : SEDA 32[} internal regis-t;;;lxl.a:t:ignal. Low

level wihen addresses 0024 to 0027 ars spe-
cified.

. 3 }' ABIS Ir Slave CPU address':l:IEE xxxxxxxxxxx |

38 AB14 n Slave CPU address 15

9 | N/C ) — Not use:‘:‘lx: )
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Pin No. Signal Name In/Cut Function

" e - P _
a1 DAO InfOut | Slave CPU address data bus O

,,,,,,, 4 2 DA4 - A

xxxxxx 4 EBA 5 In/Out Slave CPU address data bus 5 N
44 DA G mln,-’Dut -Slave CPLU address data bus}iu “““““““““““ ]
45 DA A1 InfD;:: vvvvvvvvvvvvvv hSIaveL’E;U address data bus 1
46 DAY " in/Out ‘ Sl;vec;h;ddress data bus 7
o - o .SIEUE ST busa -
4B DA 2 i/ Dut Slave CPL) address data bus 2 xxxxxxxxxxxxxxxxxxxxxxxxxxxxx |
" E |n o Enablesl;n;l ——

. 5{] ________ - - ...Nm o S

- 5 1 xxxxxxxxxxxxxxxxxxxxxxxx SJF;_ - O sowrer owen
52 TesT I | Test rerminal Normaliykeotiow. .
b3 I R/W in Read/write signal from slave CPU 6303
54 T SNt | | I r: ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ Interrupt signal fraom SED 1320
55 AS Out Address strabe signal from slave CPU 6303
56 PRD Qut | ANDnutputfranDMC input and SMMC.

Outputs RDMC input to terminal when
SWMC is high.

~~~~~~ 5? w.,.,.w.“m.h . - —
- e | _n ............. - Signa_l ...................................................................................
59 iAGD Owt | interrupt request signal to slave CPU
60 f VC ffffffffffffff 1 ) - Circuit voltage (+5V)
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7.7 A-D Converter uPD7001

The 4PD?0O01 is an 8-bit, C-MOS serial output, analog-to-digital converter which incorperates a
4-channel analog input multiplexer. In this computar, the reference valtage is set to +2.0V, pro-
viding an effective resolution of the upper six hits. Tha L5B corresponds to approximately 0.03V.
It employs a sequential comparison A-D conversion method, and requires a conversion time of
140us.

The computer assigns the analog input channels for battery voltage sensing, temperature sensing,
barcode data input, and external analog signal input. Fig. 7-15 is a functienal block diagram and
Fig. 7-16 outlines the timing ralationships amang the aparating signals.

Voo QL 21 SCK S50 EQC
117 o]
Analog
input Jo—— __l ......
channels +E
Co Y-but shift a
10 Armalog Address latch | 1 reaar
rylti-
2° Pl g_' " CS END
30 p—— TS
Sequennial oL
. CoMmpPariEsn {‘:: SUquﬁ-m'_‘ﬁ
IF:‘E:SIW{B i o conipgller —a L
- )
| B-bit [1; 4,
Apglog
GhD

Was

Fig. 7-15 A-D Converter xPD7001 Block Diagram

Timing chan

{}1
SO/EDC 7 mseY 2nd X 3rd /‘Xf 6th Y 7eh X 1SB8  F

EOC

sl yA Invalid YA

nwalid

[ Do
(v, Do ] ]
5| terminal — ahift registeat}
{Dn, Do

ghift registar — address [atch)

Fig. 7-16 A-D Converter Operation Timing Chart
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#PLFOOM

1. Location: MAPLE Board, 1D

2. Pin Assignments

EOC om—1 3 hd 16 ——o Vop (+5V)
OL g-—amg 2 IS pF—o© vper
Slo—-ad 3 14— ANGHD

SCKo—af 4 12— A3
S0omw—1 & I1Z23—0 A2
C5o-—a & L0 A,
CLoo— 7 10 p—0 An
CLio———— H 9Fb—— Vs

Table 7-11 4P 7001 Pin Assignmants

Pin Nu, Slgnal Name In/Out Functlun
1 End of Ennversmn Open drain - High |mpedan-::e WhI|E CSis Inw returns
{Eﬁ} cutput low when A — [ conversion ends.
2 Data Latch (DL in - Latches the multiplexer address in the shift
register at its falling edge.
3 Serlal Input (S)) In Terminal which provides multiplexer address
i . to be read to the shift register.
The serial input data is read at the rising edge
of the SCK signal.
4 Serial Clock ISCK} In Cuntruls the shift c:-pEratlun of the 9-bit inter-
faca shift reglster
B Chip Sslect {CS} In Cnntrnls ,uF‘D?Dm 5 mternal mndas
When CS is high: A-D conversion mode
When CS is low : Interface mode — DL, Si,
SCK, and S0, etc. have been strobed with CS.
All the terminals are d|sabled while CS is hlgh
7 Clock {Clo) Fur connection of clock oscillation CR
3 Clock {CL1} Fc:r connection af clcuck osmllatmn CR
9 — ss) Externally connsct ta the GND and analugua GND tarmlnals
10~ 13| Analogusinput . Analogue input pin
(Ao ~ Az
14 Analugue {GND} Gmund Rin fr::r analugue input am:l raf&rence mput
15 Reference input | Usead for full scale voltage setting.
(W rEF) 5u;:u:n|1,.r vultage nf ahnut +2.6Y.
16 Pawar supply ch:l Power supply pin {+5‘u":|
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7.8 Serial Controller 82C51

The 82C51 controls sarial data transfers between the R3-232C interface and the option
unit. lts operation modes vary speed of tronsfer, parity, and character length, etc,, modes are con-
trolled by a control word which is written in the B2CE1 by tha main CPL. Data are transferred one
byte at a tima. Tha transmit and recaive clock signals are supplied from tha gate array GAHA40M,
Figure 7-17 is & block ciagram illustrating 82C51 signal flow to and from external connectors.

- - -7 "= " ]
1-byto transmit
[ata bus CIb Data bus < > buffar fwith a XD [RS-2320)
parallel to I TXD Option
buffer sanal convergion P
I fealure| ]
; |
} |
{GAH40DY RESET A Il 5715 )'d
{2.45 MHz) LK === Rgad, write < > Transmit > TXE } Not used
(AB0) C/D —'"""-—LB' contral N control TXC {GAHAOM)
{GAH4OM) '%_ﬁ__ﬁﬁ, cirout I
! |E | T [ 1-bwtw receive ™ I
i _> :::i:r:wahr:u- ﬁ RXD [RS-2320)
. I‘!'I DY E SN ! HKD [0 pﬁun]
DSR ““‘“““‘““Tﬁ' =L - -
jRs-232¢){DTA€ T |
i% w2l pcDEM <:J |
e cantrol it
[ cuntrI;IE - RXC

| e SYNDET/BD (Not used)

Fig. 7-17 82C51 Serial Controller Block Diagram

The signals to the RS5-232C intarfaca are converted to the + 8V (R5-232C) levels between 82C51
and the interface. The Carrier Detect {CD) signal, which is not included in the above block dia-
gram, is connectad to tha interrupt port of GAH40M to interrupt tha main CPL,

The 82CEB1 itself can support both synchronous mode {(BI-SYNC) and asynchronsus made {Start-
Stop system: includes start{stop bits); however, in this CPU, TXE and SYNDET/80 are not con-
nected for 3YNC character control signals.

When an asynchronous system is used, processing an the SYNC character, etc. neads to be sup-
ported by the application software.

The 82CH1 capnot simultanepusly process transmit/receive data to and from the B5-232C inter-
face and option unit. Thus, the GAH40M AUX signal is provided to allow an external contral for
enabling and disabling the R5-232C transmit/receive lines.
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82CH1
1. Location: MAPLE Board, 13E

This is a serial interface, CPU-programmable, USART

duplex communications.
3. Pin Assignmants

o/

Dz comse—mf 1
Daom—af 2
REDo—» 3
GNDO O———e 4
Oaomme—nf S
05 0e— 34 &
O ou—wg 7
07 Ge—aeg B
TECo— = 9
WR 0—3=f 10
£5 o——and 11
C/0 o—-ad 12
RO o—a=d 13
RXROY ct—4 14

20 pe—a0y D1

27 pe—3=c Do

Zb p—=0 Voo

25 pw—o RXC
24— >cDTR

23 b—c RTS

22 be——o DSR

21 pe—0o RESET
20— CLE
19— Tx [0
18— TX EMPTY
17 pe—oCTS

16 p—er SYNOET /B0
15— Tx RO

Table 7-12 82051

Pin Assignmants

chip which can provide full-

Pin No. Signal Name Signal direction Meaning
; - o Databu 52
; — o o huss ............................................................................... .
3 HXD ............... |n ..... HECEWEdata{fmmﬁs_zzzcmmﬁace o
tion| unit}
4 i wGl:'IIZJ' - -Eircuit ground
ffffffffff 5 S o4 In/Cut Data bus 4
: : D5 |m,,:,ut Databuss
- | - DE ,,,,,,,,,,,,,,,,,,,, | ;.”..Dm ....bata o
,,,,,,, 3 - ND? o —
: ) = In},Dut .......... o bus?
10 WA o Transmitterclock ]
I H ........... E - C,:,;;;m(“
12 ________________ e - Cn;;;.ldm;; ...................................................................... i
______ ; : — - P bus}
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7-38

Pin No. Signal Name Signal Direction Meaning
14 RX RDY Dut ...................... ThISIEECPU-;I'Dgfam mable USART chlp
which is a serial interface, capable of provid-
ing full-dupliex communications.
......... 1 5 s _ L
- NIC : Moy T
- ﬁ ................... - Clear ;:;end xxxxxx
| 18 N};C - - x..,,,Nm s
P T KD .............................................. D Ut .................... Tra U —]
20 PR R - e MH Zcmck xxxxxxx
_____ 2 1 Rs - — ]
22 OSA In | Dataset ready
| 23 xxxxxxxxxxxxxx — Dm 'é;‘uest - SE;I ..............
VR — Dut Do et e —]
B 25 — . - Hac&i;;;..'..:lmk ,,,,, ——————+—
.......... 2 E UC - - o ;;i,t;ge o —
— Dé xxxxxxxxxx .Data.“{;“
23 e o
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7.9 SED1120 (LCD Driver)

SED1120 is the X driver of the LCD. It convarts serially transmitted data to parallel data in 4-bit
uhits and cutputs drive signals to 64 segments. The internal diagram is shown in Fig. 7-18.
The drive level voltage may vary a¢cording to data received via DINs O ta 3.

LCO DRIVER |§

VLG
LEWEL SHIFT
Lril:
—}1 EX-OR
VL2
)-I LATCH
VLG ¢
Yoo
SHIFT REGISTER
DING
DiN 1
T
LLI
DINZ oy
2
DING — _ o
= VOLTAGE CONTROL
XSCL z
FA
LP —
XECL
E| ENABLE CONTROL
EQ
Fig. 7-18
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