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The RBRC™ Seal

The RBRC™ Seal on the easily removable nickel-cadmium battery pack contained
in our product indicates that SHARP is voluntarily participating in an industry. program to
collect and recycle these battery packs at the end of their useful fife, when taken out of
service within the United States. The RBRC™ program provides a convenient alternative to
placing spent nickel-cadmium battery packs into the trash or municipal waste stream,
which is illegal in some areas.

SHARP's payments to RBRC™ makes it easy for you to drop off the spent battery pack at local retailers
of replacement nickel-cadmium batteries, or at authorized SHARP product service centers. You may also contact
your local recycling center for information on where to return the spent battery pack. SHARP's involvement in this
program is part of its commitment to protecting our environment and conserving natural resources.

(RBRC™ is a trademark of the Rechargeable Battery Recycling Corporation.)




ER-A810US

CHAPTER 1. SPECIFICATIONS
1. Appearance/Rating

1) Appearance

Jeurnal window Customer display
{Pop-up type}

Operator display

Printer cover

Receipt paper
Validation opening

Mode switch
Receipt ONJOFF switch

Drawer —l\\

Drawer lock

Printer cover lock

Fig. 1-1 Fig. 1-2
2) Rating
Power source AC local voltage (+10%) 60Hz
Power consurnption Standby: 20W

Maximum: 60 W with options installed.
Operaiing temperature 0°C~40°C (32°F~104°F)

Cperaiing humidity 10%~90% (RH)

Physical dimensions, 445(W) X 485(D) X 325{H)mm
including the drawer

Weight 17.8kg

2. Keyboard

1) Standard keyboard layout

3 PRICE | PRICE | PRICE | PRICE | PRICE | PRICE {CuUs- | _—_[NON-
RECEIPT 1 2 3 4 5 6 |TOMER DELETE
PLU/SUB REPEAT PRICE Fs FS

TAX]
SHIFT

RA PO

SBTL

RFND vOID
PAST DIRECT
VOID VOID

Fig. 2-1
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2) Key top name
(1) Standard key top

Keytop Description

0109, 00 Numeric keys
. Decimal point key
CL Clear key
@/FOR Multiplication key
BEPT. 1~10 Department 1~10 keys
T RECEIPT Receipt paper feed key
T JOURMNAL Journal paper feed key
RCPT Receipt print key
PRINT Validation print key
# Non-add code entry key
AUTC Atutomalically entry key
NS No sale key
o1 Discount 1 key
o2 Discount 2 key
% 1 % 1 key
% 2 % 2 key
PO Paid out key

' RA Received on account key -
REND Refund key
AMT Amount key
PLU/SUB PLU/Subdept. code entry key
SBTL Tax included subtotal key
CHK Check key
CUSTOMER Customer code entry key
UPGC UPC code entry key
REPEAT Repeat key
ING UPC inquiry key
PRICE CHANGE Price change key
DELETE Delete key
NON DELETE Non-delete key
SCALE Scale entry key
PRICE 1~6 Price shift 1~6 keys
DIRECT VOID Direct void key
PAST VOID Past void key
SBTL VOID Subtotal void key
TAX Tax key
TAX 1 SHIFT Tax 1 shift key
TAX 2 SHIFT Tax 2 shift key
SERV# Server number eniry key
FS SHIFT Food stamp shift key
FS TEND Food stamp tender key
CONV Currency conversion kay
CH1~5 Charge 1~5 keys
MDSE SBTL Merchandise subtotal key
CA/AT Cash & Amount tender key

@} Option key top

Keytop Description {
DEPT. 1199 Department 11-989 keys
PLU 1~126 Direct/Sub department 1~126 keys ,
53,4 Discount 3 and 4 keys !
%3, 4 %3 and 4 keys
CH6--8 Charge 6-8 keys
CAZ2 Cash 2 key
AUTO 2-10 Automatically entry key 2~10
000 000 key
PQ2 Paid out 2 key
DEPT# Department nimber entry key
CONV 2-4 Currency conversion 2~4 keys
TAX 3 SHIFT Tax 3 shift key
TAX 4 SHIFT Tax 4 shift key
DEPOSIT Deposit key
DEPOSIT RF Deposit refund key

3. Mode switch

MGR
XNz A— (

X212 .

Fig. 3-1
¥ The key can be removed in the BEG or OFF position.
X In the SRV’ mode, key inputs are prohibited and no display is

made. {
¥ With the key in the off position power is still supplied to the
main PWB. ’
[Functions]
* Function for each key position
¢ SRV: System rassat
* SRV: Service mode {Service programming}
* PGM2: Allows programming of an item that is not changed
frequently, in addition to the PGM1 mode program-
ming.
/
(




* PGM1: Allows programming of items frequently changed
{e.g. department, PLU pricing, and discount rate set-
fing).

* OP/XZ: Allows X or Z cperation by servers or cashiers.
* REG:

* MGR:

Allows registrations.

Allows the operations, by authorized person such as
a manager {e.g. correction after fransaction finished
or cancellation of entry limits}, which are not per-
milted to ordinary cashiers.

* X1/Z1:

* X2f72:

Allows reading and resetting of a day’s sales total.

Allows reading or resstting sales totals in a spacified
period.

* OFF: Swiiching off the display 1o prevent key board

entries.
(The setting does not turn off the AC
power.)

4, Display

1) Layout
@ Operalor display

® ®

CHCRTRERERGRORORORG

IONORONO)

mazn
.

v W W W W W WV VvV WV Vv vV vwVvwVwyw

ON N 12 P2 P3 P4 P5 P8 ST CG TL VOID FS TX2 TX1
LINE LINE fRF

Fig. 4-1

Dot dis;ilay
No. of positions 16
Color of display Green
Character size 8.15 (H) X 5.75 (W) mm
Font Dot matrix (5X7)
@ Customer display
@ ® 0 @ @& ©® O
oo oo
| I A
- w w v w - h 4
ST ¢@ TL VoD Fs TX2 TX
/RF

Fig. 4-2
MNo. of positions | 7
Color of display | Green
Character size 13(H) X 6(W) mm
Font 7 segments

ER-A610US
Lamps
Display Description
contents

ON LINE The lamp lights up when the machine is connacted
to the enline transmission ling; and it goas off when
the machine is disconnected from the line. The
lamp blinks during data transmission.

IN LINE The lamp lights up during inline communications.

ST The lamp lights up when a subtotal is displayed.

TL The lamp lights up when a transaction is finalized
with CASH, CHECK, or CHARGE key, however,
the tamp does not light up when a transaction is
finalized with an amount tendered entry.

L2 Comes on when [L2] key is pressed.

CG Comes on when change amount Is displayed after
tendering.

VOID/RFND | Comes on when [VOID] or [RFND] key is pressed
or Refund type of sales is registered.

FS Comas on when any item payable with food
stamps is entered.

TX2 Comes on when [TAX 2 SHIFT] key is pressed or a
taxable 2 item is entered.

TX1 Comes on when [TAX 1 SHIFT] key is pressed or a
taxable 1 item is aniered.

p2 Comes on when [P2] key is pressed.

P3 Comes on when [P3] key is pressed.

P4 Comes oh when [P4] key is pressed.

P5 Comas on when [P5] key is pressed.

P& Comes on when [P6] key is pressed.
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5. Printer (M-820)

1) Specifications
* Part number:

* No. of stations:

* Printing system:

* Direction of printing:
* Printing capacity:

® Character size:

* Total number of dots:

* Font:

* Distance between dots:

* Journal near end sensor:

¢ Auto cutter:
* Print speed:
® Paper feed speed:

* Reliability:

* Vaiidation form sensor:

M-820

2

Mechanical serial dot
Bidirectional

Receipt — 21 characters
Journal — 21 characters
Validation -~ 47 characters
{one line only}

2.7 (H)y X 1.5 (W) mm
Print pitch:

Column distance 1.83 mm

Row distance 43 mm
{95 dots per line} X 2 (receipt and
journal)
Validation Max 213 dot

7 X 7 dols
Space between characters — 1 dot

0.4 mm (H} X 0.407 mm {W)

Service route option

Set up (Full and partial cat.)

Approx. 2.5 lines/sec. (Approx. 26.4V)

Receipt - Approx. 28.2 lines/sec.
Joumnal - Approx. 11.2 lines/sec.

MCBF - 2 miflion lines (excluding the

print head)

Head life — 40 million characters
{(in the case of printing
average 2 dots per char-
acter per wire

Not setup

2) Printing area
Receiptfjournal

W\-_ 86.4 (PRINT AREA)
2.8 38 3.7 2.8 38 ‘3.7
v 7 o
445105 445+ 0.5

RECEIPT JOURNAL
Unit : mm
Fig. 5-1
Validation form
|
70 : 86.4 (PRINT AREA)
5
> | 9.4
| v I,
[}
(o]
128
1356
Unit : mm
Fig. 5-2
3) Paper

¢ Paper roll dimensions: 44.540.5mm in width, 80mm in diameter

* Papar quality: Journal

Bond paper {(paper thickness: 0.06 to

0.08mm, paper weight: 52.3 to 64g/m?)
Valfdation form
Thickness: 0.07 to 0.14mm

Size: 135mm or more (W) X
70mm or more (H)

4} Inking
* Ink supply system: Ink ribbon
* Fomm: Cartridge

* Spedification:
* Ribbon life:
* Print color:

5) Logo stamp
* Material: Parous rubber

* Stamp color:

Material — Nylon
6 million characters
Purple (single color)

Purple {single color)

¢ Max. stamp size:  30(W) X 20(H} mm

* Ink refill:

Allowed (UINK-1001CCZZ: 5CC)
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CHAPTER 2. OPTIONS
1. System configuration

HILNIHd 310NEY

<

1-b By

IANIHOVIN

' ddi0/dHEC-HT

sepund ajowe) Supnjall) a|j31es 5L XY

ANHAVIA ALTIELYS

.’Em,q-mm_

WOE "LNOQ NOLLJO

&

. JHLOY-H3

YHZO/vH LO-H3

AWe0/an L0-d3

|

HINNYOS ONVH

WYd NOILJO

. LSHEY-E3

&

vHa0-d3

MS HIIHSYD ITOH | ISV NIOD HAMydd HIMYHQ 31.0W3d 378V0 aad you ge HISNILSIA NIOD
]
=_| | &= = © 7
LT
JOTY-H3 €0084-43 MJgo-23 gosv-d3 g420-43 ASyHOHNd w20
HILNIHL JITS JWOS
>w ="
/@@.\v = =
4/1 INITN 1 INMNI INIHOVIN W LS 4/ D2EESH =
- dsge-ud ASYHOHN W01
- NS - -
. : 1HOd 2
NI9V-H3 NIgy-d3 0L9v-d3 SHSVY-H3 KYW 1v0
AVYH NOILJO QUYOH WyH NOILDO WO "INOD NCILdO d3LNdNOD
. IgvHOHNd YO0
|
% % %
<2

' Ld L8y-H4

ISYHORN D0

‘suondo awos ue WoY sua Ajuo
S| L 19-H3 suL loquifs , .

£q pamoys uondo au yJom

o] Aizssanoau §| LY L 9y-H3 8yl
(23LON}

“13GOW MIN SMOYS [0quAs sy L
{L3LON}



I
ER-AG10US

2. Options

NO NAME MODEL DESCRIPTION
1 | REMOTE PRINTER ER-03RP Via SRN HF (ER-ABIN)
ER-04RP
2 | HAND SCANNER ER-ABHST
3 | REMOTE DRAWER ER-03DW 78/5C, MAX. 3 units
4 | COIN CASE ER-75C¢C3 7B/5C
5 | 1HOLE CLERK KEY ER-A5CL
6 | EXPANSION RAM CHIP ER-0TRA 32K bytes RAM chip
ER-0Z2RA 128K byles RAM chip
7 | EXPANSION MEMORY BOARD ER-01MB 128K bytes memory board with 3 IC sockets (For ER-02RA)
ER-D2MB 1M byiles memory board
8 | IN-LINE SYSTEM ER-AGIN SRAN inling I/F
9 | ON-LINE SYSTEM ER-AS5RS Sports RS-232 IfF
10 | CONTROL ROM ER-AB1RA Control for ER-ABIN, ER-A5RS
11 | PRESETS LOADER ER~-02FD FD unit
12 | CONNECTION CABLE ER-ASCB Loader cable
13 | SLIP PRINTER ER-335P
14 | KEY TOP KIT ER~-11KTE6 1% 1 key lop
ER-12KT&8 1 X2 key top
ER-22KT6 2 X 2 key top
ER-11DKS5 1 X 1 dummy key
ER-51DKB 1 X 5 dummy key
3. Service options
PRICE
NO. NAME PARTS CODE RANK DESCRIPTION
1 SERVICE KEY LKGIM7113REZZ AK For the mode swiich
2 | DRIP-PROOF SWITCH COVER GCOVB7047RCZ?Z BA
3 | MODE KEY GRIP COVER LKGIM7126RGC2Z AL | OP key only
4 | DRIP-PROQF KEYBOARD COVER GCOVB7043RCZZ BC
5 | JOURNAL NEAR END SENSOR DKIT-8643RCZ2Z BG
6 | PROGRAMMING CHARACTER
KEYBOARD COVER GCOVB7043RCSD BG
7 | ADDITICNAL CLERK KEY LKGIM73486RCZ7Z AX [KeyNo.=7
{Option for ER-ASCL) LKGIM7347RCZZ AX | KeyNo.=8
LKGIM7348BRCZ2Z AX | KeyNo.=9
LKGIM7349RC22Z AX | KeyMNo.=10
LKGIM7350RCZ2Z AX | Key No. = 11
LKGIM7351RCZZ AX | KeyNo.=12
LKGIM7352RCZzZ AX | KeyNo.=13
LKGIM7353RCZ2Z AX | KeyNo.=14
LKGIM7354RCZZ AX | KeyNo.=15
4. Service tools
PRICE
NO. NAME PARTS CODE RANK
1 | EXPANSION PWB CKOG~B6708RCZ2Z BU
2 | SIOLOOP BACK CONECTOR UKOG-6704RCZZ AV
3 | RS-232 LOOP BACK CONNECTOR UKOG-6705RCZ2Z BU
5. Supplies
PRICE
NO. NAME PARTS CODE RANK DESCRIPTION
1 | ROLL PAPER DPAPRIOOBCSZ?Z AR | Brolls/pack
INK RIBBON PRBN-B6640RCZ2Z AX
3 | INK FOR STAMP UINK-1001CCzZZ AK | 5ee

—




6. Options

For installation of the opfions, refer to the Installation Manual which is
separately issued from this manual.
7. How to use service tools

7-1. SIO loop back connector: UKOG-6704RCZZ

* External view

Pin

(L Yoo

ol
AR EIEEE e

i

Fig. 7-1
» Purpose: Used for "SI0 Test 1 (SIO loop back fest)."
* |nstallation view:

Fig. 7-2

¢ Howtouse: Connact the UKOG-6704RCZZ to the body and per-
form the following key operations:

SRV mode: 117 —

7-2. Expansion PWB: CKOG-6708RCZZ

* External view

ER-AG10US

Purpose 1: Used for servicing and repairing of options (such as the
ER-ABIN and the ER-ASRS) which are connected with
the main body option connector.

[Procedure 1]

Use an insutator base as that in Fig. 7-4 (shaded seclion} and per-
form servicing.

Loop back conneclors (2 pes.):

UKQG-6705RCZZ
ER-ASRS/ASIN

[N/

MainPwE (CHOG-B708RCZZ)

i

{
Control ROM

Fig. 7-4

To check the option IfF PWE from the soldet side, connect the VF
PWB to OPTCN2. To check from the parts side, connact to GPTCON3.

(Note) The option I/F PWB should be held horizontally so that no
excessive siress is applied to connecting section @) in Fig.
7-4.

[Procedurs 2]

Popup

String
ER-AB10 Loop back conneclors {2 pos Jr
UKOG-6705RCZZ
Expansicn PWB
pakn Pwp (CKOG-STO0RACZZ) M
7 ER-ASHSIABIN
{
Centrol ROM
Fig. 7-5

As shown in Fig. 7-5, put a string between the pop up and the oplion
PWB angle and adjust the length of the sWring so that the CKOG-
§70BRCZZ and the option PWB. Then perform servicing.

Purpose 21 The CKOG-6708RCZZ is equipped with the loop back
connector for checking the ER-ABCB (SIO cable) cable
operations.

Example of use

CKOG-6708RCZZ

ER-A610 ER-ASGB
810 connector| 1— —{ | SIOCN1
Fig. 7-6
Checking procedure

1) Cornsct the ER-ASCB between an ECR body and the CKOG-
§70BRCZZ SIOCN1. (The 510 funciions of the ECR must be nor-
mal.)

2) Perform test function "117 (SIO loop back test)” and judge it nor-

mal or abnormal,
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CHAPTER 3. SRV. RESET AND
MASTER RESET

1. SRV. reset (Program Loop Reset)
Used 1o return the machine back 1o its operational state after a lock-
up has occurred.
Procedure
* Method 1

1) Tun off the AC switch,

2} Set the made switch to (SRV) position.

3) Turnonthe AC switch.

4) Tum fo {SRV) position from (SRV’} position.
* Method 2

1) Setihe mode switch io PGM2 position.

2} Turn off the AC switch.

3) While holding down JOURNAL FEED key and RECEIPT FEED
key, Turn on the AC switch.

Note: When disassembling and reassembling always power up

using method 1 only. Method 2 will not reset the CKDC4.

SRV programming job#926-B must be set to "4" to allow PGM
program loop reset.

Note:

2. Master reset (All memory clear)

There are two passible methods to perform a mastsr reset.

* MRS-t

Used to clear all memory contents and return machine back fo its
initial settings. return keyboard back to default. for default keyhoard
layout.

Procedure

1) Tumn off the AC switch,

2) Setthe MODE switch to the (SRV) position.
3} Turn on the AC switch.

4) While holding down JOURNAL FEED key, lurn to (SRV) position
from (SBV*} position.

* MRS-2
Used to clear all memory and keyboard contents.
This reset returns all programming back to defaults. The keyboard
must be entered by hand.
This reset is used if an appiication needs different keyboard layout
other than that supplied by a normal MRS-1.

Procedure

1) Turn off the AG switch.
2) Set the MODE switch to the (SRV") position.
3) Turn on the AC swilch.

4) While holding down JOURNAL FEED key and RECEIPT FEED
key, turn to (SRV} position from (SRV") position.

5) Key position assignmant;

* After the execution of MRS-2, only the RECEIPT FEED and
JOURNAL FEED keys can remain effective on key assignment.
Any key can be assigned on any key position on the main key-
board.

{key setup procedure]

g
MRS-2 —»@ —+ Key position set -pFree key 4> Froe key setup

executed n «| complete.
Disable
NOTES:
*1: When the 0 key is pressed, the key of the key number on display
is disabled,

*2: Push the key on the position to be assigned. With this, the key of
the key number on display is assigned lo that key position.

Key number Key name Key number Keay name

1 Numeric key "0" 9 Numeric key "8"
2 Numeric key "1" 10 Numeric key "9"
3 Numeric key "2" 11 Numeric key "00"
4 Numeric key "3" 13 Decimal point key
5 Numeric key "4" 14 CL key

[ s Numeric key *5" 15 @/FOR key
7 Numeric key "6" 16 SBTL key
8 Numeric key "7* 17 CA/AT key

e
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CHAPTER 4. HARD WARE DESCRIPTION

1. Hard ware block diagram

— ~ 'S ™ 4 ™
STANDARD CPTIONAL
TTL SIO
A N L N ER-01RA:32KB
CPU [\ V] RAM1 —/ RAMZ 1 ER.02RA:128KB
D
DRAWER 128KB MAX.128KB
MAX.4
1 T )
STANDARD OPTIONAL
GATE ARRAY N
ROM ROM .
MPCAS J ) ER-A61R1
512KB 256KB
OPERATER DISPLAY
| _ \ F— — J 1 LINE
16DIG DOT
- \ CUSTOMER DISPLAY
1 LINE
_ PRINTER M-820 bie_7sEG
CKDG4 c—»OSW[TCH
| KEY BOARD
Posup 1 1 osup ! RS282 ! i SAN |
* PRINTER ! : PRINTER ! S
. : : : 2 potts . tports
DOM240 e—w IF e o 5 ;
: : : ; OPT CN : Lo :
! ' : . A : ] .
\ v - ER-A5RS  ER-AGIN
ER-33SP
R T T e T ]
SCANNER . RAM L :
............ . . BOARD : | RaM
: ' | N ; | BOARD
| ER-AGHST F——> $ y | ek G| ;
erereeranat : . 512KB MBS
I : by 128KB ¢ | '
R =1 D e, ;
ER-01MB ER-02MB
ER-02RA
Fig. 1-1
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2. Description of main LSI's

2-1. CPU (HD6415108FX)

1) Pin configuration

ey e
& 3
10cSu TG_W_m_m_mmm_m*Wﬁwm 321WS?.Q = 2U
222 P TR B BB E8YESERY
Annonanoonooonooonooonoonoonn
X B TR R eI Y2 e E s3I RYsRBRER::

ENY (] S8 88 [ Okd
8ld4 ] 98 S5 1 O0A
O0AY | 48 5 [ Z8d
OOA ] 88 £S5 [ 8ed
ooyl ] 68 2¢ [ sed
todI J o8 IS [ ved
20Ml T 16 08 [ e8d
BM0S | 26 6 [ D3ug
XK ] £6 v [ Mova
L1aXL ] v6 v [ LvM
Xy ] 96 ay | SSA
eaxl ] o6 b [ egy
SSA ] 26 vy 1 2cv
Ivix3 | 86 e [ eV
WX [] 66 ¢y ] Ocv
SSA | 0oL ¥ [ 6Ly

X ol O (1 8LY
3 ] 20l 68 [1 ALY
E_Hmo_. 8E 191V
ad ] %01 28 1 88A
E_Hmo_. 98 ] SLY
HAT ] 901 se [ty
HSJH ] z01 vE [ el
J0A ] 901 ee Ll elv
0aN ] 604 [
LW } CLL LE T J0LY
SaW [ LEE 08 L. 16V
ABLS ] 2Ll 62 [ av
S mra ot o N~Bo e R EOER 2R L ARTIRENT
UUUJUUULUUO U000 oorDo
AE3B858805885882 ;2 g2 ER 2528

HD6415108FX pin configuration

Fig. 2-1
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2) Block diagram
MIONTD 0y n @ o ¥ @ oM 2
nOOhADAAG O & o a o a o
I EENNEEN e
’ [«—» P26/A22
Data bus Port 1
+—» P25/A21
(W o [4— P24/A20
=
r | £ k—»P23a1n
I —» P22/A18
| s l—> P21/A17
’ —» P20/A16
EXTAL %- 5 l— A15
g o —» Al4
KTAL Clock Watch = = g L » A3
X% oscillator || dog timer a § @ L s A2
| |le| i 8 > A1
E< 8|8 |2 —» A10
4 —>»A9
MD1 —» g
H8&/510 CPU DTC 2 —» Af
MDO—» ] F—» A5
J— —» A4
RES+—» A3
sSTEY ——>» —® A2
— —® Al
NMI+ Y
— Interruption controller —|
AS4— lt—» P37
== N L
RD4—— [—» P36
HWR<— — F » P35
LWR Refresh controiler || 16bit free running @ le—» P34
A . =
RESH + PN timer x 2ch —3 5 pas
N . —
| [ C: l . « »BREQ
| ; «——» BACK
veo—» I el S < avitimer | 1= [
conltrolter —— WAIT
VGC——» \W—/
VoG —» L 5 ] — —» P47
Serial
) | I — [«—» FTI12
v8ss AMD convertor |—s k< communication
V85— 4 ™ interface x 2ch [—» P45
N 1 ‘
vss—» ( ﬂ T > F
VSS—» ‘ [ 1T £ % P43
VSE—» +—» P42
. 1} N |
V55 —» —» P41/TMCI
VSS—» 11 I L] | e
VSS-—»
AVCC—» N/
AVES—* Port 8 Port 7 Port 6 Port 5
:I; l .I- .I— I LIJ ,I- I tl'} cL .Jl i, rl: L Llé i— clé (L 111 i: .~I. l ; <Ir l: l ,I— l
3802 RERE EZZZEEE£EEE€EE’¢&&&EE
FEE R QIEIEE <« = = QERREE 5 =
o OO0 oW .(';)
[44]

Fig. 2-2
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3) Pin description
JE:?. Symbol 232:' CI)ant Function g'on Symbol ilz?r::] (I)r:;" Function
1 |RES RESET | /O |Resetinput 53 |p3s DED out Bemote drawer No.2 open
. i Non-maskable interrupt input signal
2 |NMi M In for SSP interrupt input. 54 |p37 BR3 Out Remote drawer No.3 open
3 |vss NU In [GND , signal
4 Do Nu In 1GND 56 |VCC VCC in |+BV
5 |D1 Nu In |GND 56 |P4o 1= In Slip printer (M-240) interface
6 |p2 NU in_'GND connect signatl
7 |p3 N n_ |GND 57 |TMCi PTMG In | Printer {M-820) timing signal
8 |D4 Nu In |GND 58 |Pa2 TOF in [P printer  {M-240) TOF
- sensor signal
9 D% Nu In_|GND — Siip printer (M-240) BOF
10 |Dé Nu In _|GND o9 |P43 BOF | sensor signal
1t D7 Nu In_|GND 80 |FTi1 PRST In |Printer (M-820) reset signal
12 |Ds Do /O _|Data bus 61 |P45 NEJ In |Near end sensor journal side
13 |D9 D /O |Data'bus _ i
14 |D10 D2 10 |Data bus 62 |FTi2 SHEN | In ggr?a? inertace shit enable
15 (D11 D3 IO | Data bus 83 |P47 NER In |GND
16 (D12 D4 /O |Data bus 64 |VSS V58S In |GND
17 |D13 D5 HO |Data bus 65 |PSO/FTCA1 [TRGI Qut | Dot pulse adjust signal
18 (D14 (B3] I¥O |Data bus 66 |P51 NU Qut [NC
19 |D15 b7 VO |Data bus 67 |P52 NU Out |NC
20 [VSS NU In |GND 68 |P53 NU In |GND
21 |AQ Al Out | Address bus 869 |P54 NU Cut [NC
22 |Al Al Out |Address bus 70 |FMRS NU In [NC
23 |A2 A2 QOut |Address bus 71 P56 NU Out |NC
24 |A3 A3 Qut |Address bus 72 |P57/STOP |STOP | Out |System reset output. Normally
25 (A4 Ad Out {Address bus 73 | Peo/ER ERS/ER | Out SI0 control signal {Equipment
26 |A5 A5 Out | Address bus ready)
27 |A6 AB Out |Address bus 74 |pe1/oR  |DRSDE| In |S!O control signal
28 (A7 A7 Out ; Address bus (Data set ready)
29 |AB A8 Out |Address bus 75 |P62lCS  |CSS/CS | In |S'O control signal
(Clear to send}
30 |A9 A9 Out | Address bus — - SIO control signal
31 [A10 A10 Out |Address bus 78 PE3/CD DSICO1 I | Carrier detect)
32 (A1l A1 Qut |Address bus __ - i
33 |A12 Al2 Oul {Address bus 77 |PB4/RR ARS/AR | Out ?Flga(;‘z(nttgorlest:gir\'r?)
34 (A13 A13 Cut |Address bus — SIO control signal
35 [A14 Al4 Out |Address bus 8 |Pesms FOSMS | Out (Request to send)
38 |A15 A15 Out | Address bus 79 |P66 NU In_|GND
37 |vss NU in |aND 80 (P87 NU In |GND
38 |A16 A6 Out |Address bus 81 |VSS NU In_|GND
39 |a17 A17 Qut |Address bus 82 |AVSS NU fn|GND
40 [A18 Al8 Out |Address bus 83 |ANO VPR In | Validation sensor journal
41 |A19 A19 Out |Address bus 84 |AN1 VPJ In |Validation sensor receipt
42 |A20 A20 Out |Address bus 85 |AN3 VPTEST| In {+24V testinput
43 |A21 A21 Out |Address bus 86 |P73 VPPS In | Validation sense signal
44 |A22 Az2 Out |Address bus 87 |AVCC AVCC In [+5V
45 |A23 A23 Out |Address bus g8 jvCC b9 In_[+5V
48 |vss NU In |GND 89 |TRQO IRQ0 In |Interrupt signal 0
47 |WAIT WAIT In |Wait signal 80 |TRGT TRGT in [interrupt signal 1
P H— SACR | out |BuS control request 91 |IRG2 TRQ2 In | Interrupt signal 2 _
acknowledge 02 |scKke SCKi In CKDC Interface sync shift
49 |BREQ BREQ | In |Bus control raquest clock
50 |Pa3 DOPS | In |Drawer open signal 93 |AXDi RXD in | SHO contral signal
51 P34 DRO Out |Option drawer open signal (Receive data)
N Remote drawer No.1 open 94 [TXD1 TXD Qut SIo cont'rol signal
52 |P35 DHR1 OCut signal {Transmit data)

—-{2-




Pin

Signal

No. nams | Cut Function

a5 |Rxoe2 RXD? In CKDC Interiace shift input
data

o6 |TxD2 TXDi out CKDC Interface shift outpul
data

97 |VSS NU In |GND

89 |EXTAL EXTAL In |Crystal oscillator connection

99 |XTAL XTAL in |Crystal osciltator connection

100 VS8 NU In [GND

101 (X X Out | System clock

102 (E NU QOut [Nu

103 |AS AS Out |Address strobe

104 |RD RD Qut |Read

105 |HWR WH Qut |Write

108 [OWR TWR Out |Nu

107 |RFSH AFSH | Out |Refresh cycle

108 |VCC VCC In 45V

109 |MDO MDO In }+5Y (MCDBE 3)

110 |MD1 MDA In }+5V (MODE 3)

111 |MD2 MD2 In [GND

112 {STBY STBY in [+5V (Nu)

-13-
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2-2. G.A (MPCAS5)

1) Pin configuration

ECEES 0D © o~ ® _M — | T -
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Fig. 2-3
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2) Block diagram

A23-A0 |

) N

"ROST +——
"ROS2 «—
RAST «—
RAS2 «—
RAS3 +—
‘OPTCS +—

Address decode
+ External CS
+ Infernal CS

RASEL
Image
control

Do~D7 :I] fl:

Buffer

AS —»
BD —™
WR ——¥
RDO+—
WRO «———
b —m
RESET —»
RES +——
VRESC «
POFF ——»

Read/write
control

—.

N

)

—
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BAR.

SSP comparison register

— SSPRQ

Z

Divider

MDO

CHS

serial select

MDA

WAIT +—
EXWAIT—»

WAIT
control

CAPS
select

RJRST—»
SLRST—»
*PRST «
RJTMG—»
SLTMG—»
PTMG 4——

Multiplexer

—— TXDI
4—— SCKI
— RXDI
— HTS1
—— SCK1
+—— STH1
——» HTS?
——— SCK2
¢—— STH2

INTO
canirol

«— TNT4
— INTT
—— INTZ'
+—— INT3
—— EXINTO
—— EXINTT
+—— EXINT2
+—— EXINTS

Print mode PMD

n

» |IRQO

l-ﬁ TEST

Print gate

N/

J L

v

IV

Print pulse control

Printer conirol port

———» RIMTD
—> RJMTS
«—— RJMTR
» SLMTD
— SLMTS
«—— SLMTR
— SLMTD

Motor
drive

PRST/PTMG.

* Cutput selection with CAPS. l
_‘
T
o)

DL
I~L1G

N

Z~11ds8

ouL —

dNVLIS +—

Fig. 2-4
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3) Pin description

—1B—

No | name | out Functon No. | name | out Funcion
1 |RF Out | Receipt side paper feed solenoid 53 [ SCKI In | Serial port shift clock input from CPU. .
2 |JF Qut | Journat side paper feed solencid 54 |TRQO Out | interrupt request to CPU
3 PCUT out | Printer (M-820} partial cut signal = Not 55 | AD In | Address bus

used 56 | At In | Address bus
4 |FCUT Out | Printer (M-820) auto cut signal = Not used 57 |A2 In | Address bus
5 VF Out Multi line validaiion paper feed = Not 58 |A3 In | Address bus
used 59 (A4 In | Address bus
6 WP Out | Printer {M-820) stamp signal 50 | A5 in | Address bus
7 E Qut | Slip printer (M-240) paper feed singnal 61 |GND — |enD
8 |SLRS Out Siip prinlar {M-240) release s.ignall 62 |vCC — |+5v
9 ﬂTD Out Sllp' printer (M-240) motor drive signal 68 | AB In_ | Address bus

10 ﬁEE Qut | Peripheral ?utput Teset 84 | A7 n | Address bus
11 [ TRG Out | Dot head trigger signal (M-240}) 85 |As n_ | Address bus
12 E_ QOut | Dot head trigger signal (M-820) Bé A9 In | Address bus
13 |POFF In__} Interrupt input 67 | A10 In | Address bus
14 | INTH in | Interrupt signal (Key interrupt request) 68 | A14 In | Address bus
15 |HTS1 QOut | 8 bit serial port output 65 |Ai2 in | Address bus
16 | SCKi1 Out Ser.ial p?rt shift .c!ock output 70 1a13 in | Address bus
17 | STH1 In | 8 bit serial port input 71 | Ala In_| Address bus
18 — — |Nu 72 |A15 In | Address bus
19 — — [Nu

73 |AlB In | Address bus

20 | VCC — [V 74 |A17 In | Address bus
21 |GND — |GND 75 |A18 In | Address bus
22 —_ — |Nu : 76 |Al19 In | Address bus
23 | VRESG Out ;J;u;_r:t active when reset and power down 77 | A20 In_| Address bus
24 | SLTMG In | Slip printer timing signal 78 | A2 In_| Address bus
25 jSLAST In | Stip printer reset signal 79 jA22 In_| Address bus
26 |AS In [ Address strobe 80 — — |Nu
27 |RD in_ | Read strobe B1 |A23 in [ Address bus
28 | WR In_| Write strobe 82 H In | Dot pulse control/drive signal
29 |4 In_| (¢) System clock a3 T Out | Printer fiming signal
30 |S0T7 Qut | Printhead drive signal {dol7) 84 P_RS_T Out | Printer reset signal
31 |SDT6 Out | Printhead drive signal (dol6) 85 |INT4 In | interrupt signal
32 |SDT5 | Out | Printhead drive signal (dot5) 86 |IPLON | !n ;Nu
33 |GND N PINTY 87 | MDA In | Mode select input
34 |SDT4 Qui | Printhead drive signal (dot4) B8 |MDO In_ | Mode select input
35 |SDT3 | Out | Printhead drive signal (dot3) 89 |TEST In_| Nu
36 |SDT2 | Out | Printhead drive signal (dot2) 90| — | — [N
37 | SDTi Qut | Printhead drive signal (dot1) il — — |Nu
38 | DO O | Data bus 92 | — | = [N
39 |Df VO | Data bus B — = W
40 D2 YO | Data bus M = | = [N
41 |D3 VO | Data bus 9% — — [Nu

42 |GND —[anD % | — | — [N

43 | D4 0 | Data bus 7] — | = [Nu
44 |Ds VO | Data bus ¥ — | = [N
45 |D8 K0 |Data bus 99 — — [Nu
46 |D7 0 | Data bus 100 | VCO — [V
47 |SPRQ Out | SSP interrupt request 101 |GND — |GND
48 |RESET | In | MPCAS reset 0] = — [Mu
49 |TNT2 In | Interrupt signal (Nu) 103 — — |Nu
50 |INT3 in | Interrupt signal {Nu) 104 _ — |Nu
51 | RXDI Oul | 8 bit serial port output to CPU 105] — ¢ — [N
52 | TXDI In_| & bit serlal port input from CPU 106 — | — [N




o, | name | out Funotion

107 — — |Nu

108 |WAIT Out | Wail request signal

109 | EXWAIT In | Externat wait control input signal

110 |RA18 Out [Nu

111 {RA17 Out [ Nu

112 [GND — | GND

113 |RA16 Qut {Nu

114 | RA15 Out | Nu

115 | RDO Out | Expansion RD signal .
— - Option

116 |WRO Out | Expansion WR signal

117 | EXINT3 In | Expansion interruption signal 3

118 | EXINT2 In | Expansion interruption signal 2 Option

119 | EXINT1 In | Expansion interruption signal 1

120 | EXINTO in | Expansion interruption signal 0

121 |oFTCS Out (03:;2 lr‘select base signal for expansion

122 | ROS1 Out | ROM 1 chip sslect signal

123 | RO32 Cut | ROM 2 chip select signal

124 | RAS2 Out | BAM 2 chip select signal

125 | RAS1 Out | RAM 1 ship select signal

126 | RIRST In | MB20 reset signal

127 | RITMG In | M820 timing signal

128 |DT4 Out | M820 dot signal

129 |DT3 Out | M820 dot signal

130 |DT2 Out | MB20 dot signal

131 |DTM Out | MB20 dot signal

132 |GND — |GND

133 [ DT7 Out | MB20 dot signal

134 | DT6 Out | M820 dot signal

135 | DTS Out { M820 dot signal

136 | RIMTS Qut | M820 motor brake signal

137 | RIMTD Out | M820 motor drive signal

138 — — | MNu

139 — ~— | Nu

140 — — [Nu

141 — — [Nu

142 |VCC — |+8V

143 | GND — | GND

144 — — [ Nu

145 | RAS3 Cut |Nu

146 | RIMTR In | M820 motor lock detection signal

147 | SLMTD In |Nu

148 i SLMTS In | Nu

149 [ SLMTH In | GND

150 [HTS2 Out - | Nu

151 | SCK2 Out | Nu

152 | §TH2 In [ Nu

153 — — [Nu

154 — — | Nu

165 — — {Nu

156 — — [ Nu

1567 — — [Nu

158 — — |Nu

159 | DOTEN Out | Dot drive enable signal

160 — — |Nu
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2-3. CKDC4 (HD404728A20FS)

1) General description

The CKDC4 is a 4-bit microcomputer developed for the ER-A870 and
provides functions 1o control the real-time clock, keys, and displays.
The basic functions of the CKDC4 are shown below.

Keys:

Swiiches:

Displays:

Buzzer:
Clock:
Alarm:

The CKDC4 is capable of controlling a maximum of 256
momentary keys. (Sharp 2-key rollover confrol)
Simultaneous scanning of key and swilch

(When a key Is scanned, the state of a mode and clark
swilch is also buffered. The host can scan the state of
swilch fogether with the key entry data at the same time
the key Is scanned.)

Mode switch with 14 positions maximum

B-bii clerk {cashier) swilch

2-bit feed switch

1-bit receipt on/off swiich

i-hit option switch

4-blt general-purpose switch (1-bit is used for keyboard
select}

16-column dot display

12-column 7-segment display {column digit selectable)
All column blink controlled for the dot and 7-segment
display decimal point and indicators

Programmable patterns for 7-segment display:

Four paiterns

Internal driver for 7-segment disptay

Single tone control
Year, month, day of month, day of week, hour, minute
Hour, minute

Intarrupt request (event control):

Detection of key input, switch position change, alarm
issue, and counter overflow
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7SEG-DISPLAY 7DIG

DQT-DISPLAY 16DIG

AN o o
5 8 hid c & i i3
,E {I o [=)=] w)
o @ * DOT DISP CONT.
MBBO04FP
1RO P23 4
SHEN SRES,DCS,DSCK.CSO
STH
E 5T0-3
HOST SCK_ -
SYSTEM POFE CKDC 4
._STOP | KExo {} {
<« SRES : DECODER DECODER
18138 L5138
CKDCR =
Ny
KEY BOARD
I, l T Buzz MAX. 244key
n g © I —
3—; Eé CSFR |7
a MCDR 5 % % % 9
DECODER DECODER
L5153 L5153
BUZZER J L J
Fig. 2-5
2) Pin assignment
Pin RESET | Signal Noles PULL-LP Pin RESET | Signal Notes PULL-UP
Nop. Port 1o State | name 1 —DOWN No, Part | 10 State | name v —-DOWN
i Re: |[WO| HZ | SE | 0 |DB4:SEGB PULL-DOWN 34 | R7wS02 (10| 0 DSG | 0 [poTDISP CONT. SO
2 Rl {IM| HZ 5C 0 [DB4:S5EG-C PULL-DOWN 35 Ree 1NO| © BAFN | O |SHEN
T R T he T8 | 0 o — o %[ o |vof 0 [ WO ] 0 |KevREQUEST
0 X M - =|
5 | R, (W07 Az | SF | 0 [DB4.SE&F PULL-DOWN 7] R% 1] 1| | KRO | | |KEYRETURNO
6] Riz |V0| Kz | S6 | O |DBd:SEGE PULL-DOWN 88| Re | Lf | | KA1 | | [KEYRETURN1
7| Ria |#0]| HZ | AP | O |DB7:7SEG COM PULL-DOWN 3| R% 1| | KR2 | 1 |KEVRETURN 2
8 | ®”2% |WO| HZ | DOP | O |DBZ.DOTDF PULL-DOWN 0| ra |11 KR3 | 1 [KEYRETUAN3
9| R [WO| HZ | DD | O |DB3:DOTCOM PULL-DOWN 41 T RESET | i | | {GKDGR{| | {CKDCIVRESET
W] R% |O| HZ | OF | O |DB5:73FGOP PULL-DDWN 42 | " 0sC2 419 MHz X'tal
| A% |W0] HZ D | 0 |DB5:758G ID PULL-DGWN 23 | oSl
17 RAy ] f MODOR | ?&%EEJEUE%N PULL-UP 44 GND GND
B R | 1| ORI (grereeniey PULLAUP jg gt; 32.768 KHz 0SC
14| R} [#0| HZ | KEXD | © |KEYEXCHANGED
15 M3 | 0| HZ | KEXT | O |KEY EXCHANGET 47| TEST ;1] 1 | wvekec v
61 A% |WO| HZ | NU 1 O |GND 48] oo [w| HZz | & | 0 |7SEGDGA PULL-DOWN
17 R3; ol HZ NU 0 IGnD 49 D1 11| H-Z G2 0 |7SEGDIG 2 PULL-DOWN
50| D2 (W] HZ | Ga | O |756GDIG3 PULL-DOWN
Al
:g E:“ :;g : g;? g i:::gp‘: 213 51| D3 |W0| Hz | G4 I |7SEGDIGA PULL-DOWN
1 52" b4 jWo| HZ | G5 | O |75eGDIGS PULL-DOWN
21 RS |lWOf | ST2 | O [KEYSCANST2 53] D5 |W0) HZ | @ | O |7SEGDIGG PULL-DOWA
2| Res |IO) T ST3 | O |KEYSCAN 873 54| DB |IO| HZ | 67 | O |75EGDIGY FULL-DOWN
22 | regNTO | 0T | POFF | | |P-OFF 55| D7 |¥| HzZ | NU | O PULL-DOWN
23 [R6JINT1 |G| 1 | STOP | 1 |sTOP PULL-UP 56| D8 || Az | WU | O PULL-DOWN
24 |Re/INTZ [ /G| 1| | DDI® | O |DQT DISPLAY DIGIT INFUT 571 Da || HZ ] NG | O PULL-DOWN
25 | RB#/INT3 | V0 | | DCS | © |DOT DISPLAY CONTCS 58] D0 |W0| HZ | NO | O POLL-DOWN
26 Vee Power supply 59 D1t 0] H-Z NU o]
27 | RwSCK |10 1 SCK | | [SCK B0 D12 |U0| Rz | W0 | O
I E HTS | | [HTS Bl | M3 |MO] HZ | NU | O
29 | RaaS0 (VO] 1 | ST | 0 [smH gg g]g Zg n? sg g
30 |ReyPWM| Q| | | SDISP | | |DISTSELECT - :
 Tegsuzzlio | sz T o auzzen 84| RO, JWO| HZ | SA | O |DB4.SEGA PULL-DOWN
32 [Rysck2 |10 | DSCE | 0 |DOTDISP CONT. SCK NOTE 3: Pull-up/down in the table indicates that tha lines concerned
33 ] R7o/S12 [1D] T SRES | 0 |SYSTEMRESET PULL-DOWN require external pull-up/down resistance.
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3. Clock generator

1) CPU (HD6415108FX)
X1
[ !
xraL |24 L H I
CPU | 1 10.66MHz 1
(HDBHBI0IFX) ' |
T — .
e 1
Fig. 3-1

Basic clock is supplied from a 19.66MHz ceramic oscillator.

The CPU contains an oscillation circuit from which the basic clock is
internally driven. li the CPU was not operating properly, the signal
does not appear on this line in most cases.

2) HD404728A20FS CKDC-Ill oscillation circuit
(Display-PWB)

05148 X2
4.19MHz
IC1A
40B9USD
CKDC 4
cie |48
X1
32 768KHz
oL [ —]
CQL | ca
HDAO4728A20FS  1spoy] \5SPCH
Fig. 3-2

Two oscillators are connecled to the CKDC4.

The main clock X2 generates 4.19MHz which is used during power
on.

When power is turned off, the CKDC4 goss into the standby mode
and the main clock stops.

The sub-clock X1 generates 32.768KHz which is primarily used to
update the internal RTC (real time clock). During the standby mode, it
keeps oscillating to update the clock and monitoring the power
recovery.
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4. Reset (POFF) circuit

Ri22
3.9KGE

RESET {(FROM CKDG 4)

STOP (TO CKDG 4)
Fig. 4-1

In order to prevent memory loss at a time of power off and power
supply failure of the ECR, the power supply condition is monitored at
all times. When a powaer fallure is met, the CPU suspends the execu-
tion of the current program and immediately executes the power-ofi
program to save the data in the GPU registers in the external S-HAM
with the signal STOP forced low io prepare for the power-off situation.
The signal STOF is supplied to the CKDC4 as signal RESET to reset
the devices.

This circuit monitors +24V supply voliage.

The voltage at the (-) pin of the comparator GL393 is always main-
tained to 4.3V by means of the zener diods ZD3, while +24V supply
voltage is divided through ine resistors R119, R118, and R117, and is
appiied to the (+) pin. When normal +24V is in supply, 5.1V is sup-
plied to the (+) pin, therefore, signal POFF is at a high level. When
+24V supply voliage decreases due to a power off or any other
reason, the voltage at the {+) pin also decreases. When +24V supply
voltage drops, the voltage at ihe (+) pin drops befow +4.3V, which
causes POFF to go low, thus predicting the power-off situation.

5. Memoty control

1) Memory map
@ Al range memory map

020000H Internal 1O {*1}
External iQ {*2)

1C0000H | - - --Memoyimagearea 1 ()
RAM area.

BODOCOH {30M byt2)

o
ROM area
{3M byte)

EFFFFFH Expansion IO area {1M byle)

Fig. 5-1
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(x1) “Intemal /O” means the registers in the H8/510.

(¥2) "External I/O" means the hase system IO area to be ad-
dressed In page 0.

{(x3) "Memory image area” means the fower 32KB of AOM area
which is projected to 000000H ~ 007FFFH for allowing reset
start and olher vector addressing, or the lower 32KB of ROM
area which fs projected to 008000H ~ 00FE7FH for allowing 0
page addressing of work RAM area.

(¥4) "Expansion /O means expansion I/O device area which isad-
dressed to area other than page 0.

@ © page memory map

000000H
ROM image area
004000H 32KB
TOOROOOH | T
AAMimage area
slighlly smaller than3zKB
QOFBOOH.-f -= -~ --- -
OOFFFFH foozzzroozziizzoiooznin’ ¢  RAMimagearsa S
‘—J: =5.
“VBOFEBOH [--- - ve e
NOT USE .
3 Internal #O area
1BFEFFH [----o-- PRI COFFBQH === Exiomal VO area
area "
i 0
1FFFFFH OOFFEFHT - - {Opage) ...
Fig. 5-2

* ROM image area: image is formed in ROM area address CO0000H
CO7FFFH. This area is identical to IPL ROM area which will be-
separately developed.

* RAM image area: Image is formed in RAM area address
1D8000HTDFE7FH. (%Note)

* Note: Image can be formed in lower 32KB of RAS2.

@ ROM area memory map

CCOCO0H
ROS1
{512KB)
CAOOOOH |- -rmee e
ROS2
(256KB)
NOT USE
DOOOOBH |- - === mrmmmmenee o
NOT USE
EFFFFFH
Fig. 5-3

These two decode signais decode 512KB space respeciively and

canbe used with max. 4MB ROM.

* Note: The lower 32KB of ROS1 signail is formed as OR of

image area in

Opage.

@ RAM area memory map

£

100000H
NOT USE
1CO000H | remvmmmmmm e
RAST 120KB
TEQODOH f--rcmcmmmmmmmanmne o
RASZ 128KB
PV st T SO
RAS3
1MB
{2MB)
400000H f--smmmmmmmerrrmamanmes
NQOT USE
BFFFFFH
Fig. 5-4

In the three RAM chip sslect, the following address is decoded.
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CS signal Address
.pagy  {CO00OH~1DFFFFH
(008000H~00FE7FH) % Note
1E0000H~1FFFFFH
RASZ  (408000H-0OFE7FH) X Note
*RAS3  200000H~3FFFFFH

% Base signal is for 2M.

¥ Note: RAS1 signal is formad as OR in the image area of 0 page.|
{Lower 32KB).
RASZ signal Is formed as OR in the image area of 0 page.
(lower32iKB).

® WO area memory map

O00FF80H
1
MPCCS
00FFADH §---- e
NOT USE
NOT USE
OOFFCOH |------nmmmmmmmmenemsees
2}
DPCCS1
QOFFDOH f---<---mmmrmmmmmmmnenees
2)
OPCCsp
QOFFEQH { ==« -r-mmmmmmmmmmaneee
NOT USE
OOFFFOH |--------emvemmmommmmeee
NOT USE
OOFFFFH
Fig. 5-5

% Note 1: MPCCS signal is the base signal for MPCAS internal
registerdecoding, and does not exist as an internal signal.

¥ Nole 2: OPCCS1 and OPCCS2 signals are decoded in the OPC
{optionperipheral contreller) using the base signal OPTCS
for optiondecoding. They does not exist as external sig-

nals.
2) Block diagram

Daia bus

I Ros1 ROS21 pope

L MUN]

cPU MPGAS
A :—H—“—‘L—L
— RAMZ RAMZ: Mamory PWB
Address bus mer| P | e |oPTom [raes (OPTID;:;
Fig. 5-6
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@ ROM control

CA0000H-CFFFFFH

» ROS2

©00000H-C?FFFFH

Address N
m Address

decordar

——# ROS1

{IPLON) —

MPCAS

Fig. 5-7

IPLON: IPL board detection sighal incorporated in the option slot.
Note used in the EA-A850. {Not used)

Access is performed with two ROM chip select signals ROS1 and
ROSZ, which decode 512KB address area respectively to ac-
cessmax, 4MB ROM.

® RAM control

Iy 1C0000H - 1BFFFFH i cast
Address | I
PYCISYE B
Addrass
dacorder
(COF7FFH]
1 —— RAS2
1EQ0OCH-1FFFFFH
Dol D o]
Control 1egistar
S8F CK
R
RESET.
MPGAS
Fig. 5-8

Access is performed with iwa RAM chip select signals RAS1, RAS2
and RAS3. The control register in MPCAS allows selection of
pagelmage memory area. {(RAS1 is selected for initializing.)

% : For O page image area, selaction between RAS1 and RAS2 can
bemade with the control register. The 0 page control registerper-
forms Initializing at the timing of no stack processimmediately
after resstting.

6. SSP circuit

1) Block diagram
This is the circuit employed to do the Special Service Preset(SSP).

(Block diagram}
TIRT — 'SSPRT
AQ-23
. P0-D7
CPU MPCAS

Fig. 6-1
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(MPCAS block diagram)

Comparalor

SPE
{Enable register)

Ao -
3 Control signal
ROMCE »

Fig. 6-2

As the address detection system, the brake address register com-
parison system is employed though the mapping system was
employed in the conventional monitor RAM. The address. registerio-
cated in MPCA is always compared with the system address bus to
monitor and generate NMI signal at a synchronized liming and togo to
NMI exception process.

In the excaption process rautine service routine, the eniry address is
checked to go to SSP sub routine.

Entry to the break address register {BAR) is performed through ad-
dress FFFFOOH or later decoded in MPCAS.

2) SSP register
The break address register (BAR) is accessed through direct address
of FFFFOOH~FFFFFFH. Entry number is 32 entry.

7 0
FFEFQO \
W @
4 I S BARO
ol @ f
3 @
al
Bl * BAR1
=
7 <
. BAR2

Fig. 6-3
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Each BAR is composed of 4 byte address. Bit composition is as
follows:
A9 A1B A7 A1E Af5 A8 A7 A2
E—— e I N T B et |- Sttt
k. e . - ~ A A ~ A W ~ A
Upper bits Intermediate bits Lower bits Enabie register
EN (bit7) = 1 Enable
=01
Don't care for "-----." 0 Inhibit
< BAR composition >
Fig. 6-4
@ is the enable register. The entry registers of the break address are
assigned 1o @, @, and @. Each bit of address corresponds to each
bit position, writing to (D, @, and & Is performad without shifting. The
corresponding area is 1MB space of ROS1 and ROS2.
3) SSP register access method
Accass to S5P break address register is performed through the tem-
porary register as shown below.
A18 A1B A17 AlB A5 AB A7 A2
{ ————— I oo [ i — N e = —
H { - )
Temporary Temporary . @
WR
N A s ~ -
Fig. 6-5

Enable flags ¢an be accessed individualiy. The brake signals (NMI) and the above detection data {CMPO~4)
Though enable register @ can be accessed individually, writing to areheld until the above detection data are read. So read should
brake address registers @ and @ is performed at the same time as bemade in the NMI sub roufine. (Clear by FFFFFFH read.)

wriling to brake address register @ through the temporary register.
Therefore, set D and @ o temporary, then writa into & at last.

Since the temporary register is commonly used by BAR sets, thetol-
lowing register seiting is performed after completion ofsetting of each
break address register.

@ S5P control method

Access to the enable Tegister and the brake address register is only
possible when writing to them from the CPU.

parformed.

bit 7 3] 5 4 3 2 1 0

0 1] 0 |CMP4|CMP3|CMP2 |CMP1iCMPO | (FFFFFFH)

-+ —

Information on which brake register the SSP brake is detected in is
read as binary data by reading address FFFFFFH {*1).

Used in an expanded register.

Normally is a reserve bit. Whenreading, fixed to 0.

if there are 32 break registers, binary expression is made with the
above 5 biis, and Oth is "00000g" and 31stis "111118.”

When detected simultanecusiy by two or more break registers,
onewith the smaller BAR number is read as binary data.

—23-

% 1. FFFFFFH is not fulldecoded. (FFFFODH~FFFFFFH). There-
fore,unnacessary read access In parentheses shouid not be
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7. PRINTER control circuit

1)Block diagram

Adldress bus
L _—
CFU Data RECEIVER
bus
l PRINTER
(M-820)
] MPCAS DRAIVER }—w
SLIP PAINTER
I/F PWB
{OPTION}
Fig. 7-1

2) General description of the printer controller

The MB20 is used as tha R/AJ prinler of the body and the M240 is
used as the slip printer. The printer mechanical timing control is made
by the CPU through MPCAS.

3) Motor drive circuit

+24V

MPCAS
MTR
Fig. 7-2
MTON=1: O R
592 ——» SLMTD
ng Motor MTON MTD » RIMTD
ON
D71 Selact * |—— RJMTS
MTCON Tiing MTS s (SLMTD)
circuit {SLMTS)
Print MTLK| RJMTR
moda SMTLK | (SLMTR)
register
3[1]: PG~
FMDD
PMDT
PMD1 = "% Slip printar Motor lock flag
PMD1 ="0% RN printer MTLK, SMTLK

PMDO = “0%: R/J printer
PMDO ="1": Validation printer

MPCAS intarnal circuit

Fig. 7-3

The printer motor ON/OFF control is performed with RIMTD as the
drive signal and RJMTS as the brake signal. Motor lock detection is
performed as follows:

Check by the hardware: The motor drive current flowing from the
MTD transisior is checked across R126. When an overcurrent is
detected, the MTR-signal becomes HIGH to drive the MTS and MTD
signals in the MPCAS to HIGH impedance to stop conduction of the
motor,

When the motor is stopped, the CPU timing pulse width is extended
and the CPU judges it as motor lock,

CPU maotor lock deteclion can ba read out as internal regisier MTLK.
Lock can be released by writing dummy data into MTLK as well as by
conventional hardware reset.

Check by the CPU: When timing pulse from the printer is not
géenerated for more than the specified time, the
CPU judges it as motor lock, the MTON is reset
{To High) and the motor is stopped.

4) Printhead mechanism

With the timing plus (TS) from the motor, current is applied to the dot
wire drive coil to print,

* Discussion is given here te explain how a single dot wire is driven.

{©® When current is applied to a coil, the actuator moves towards
the arrowhead (a) as the sleel core is magnetized. The ac-
tuator makes connection with the wire, and the wire pushed
out towards the platen.

@ As the wire hits the platen with the ink ribbon and paper in-be-
tween, a dot is then printed.

@ When current is removed from the coll, the actuator and the
wire return to their home positions by means of the actuator
spring and wire retumn spring.

Platen - ———Fapar

Wire tip guida /m Ink

or a hard stone) rizhon
‘ =g v

Intermadiate
<

guidas

Dot wire

Nose print head

Wire resetting spring A Drive coll

Actuator plate

\ Fulcrum

Fig. 7-4

5) Dot wire drive control circuit

WE
Dot cutput
port

rD—q—» R/ DT1-7
DT7-DT4
GOFFgIH L
D-,_+ SLIP SOTT=7

FMD1 -Dcy

MPCAS internal circuit

Fig. 7-5

When writing fs made into address 00FF91H by the dot register inj
MPCASB, dot wire drive signals DT1~DT7 are formad.
When PMD1 is low, tha R/J printer is selected.

S



6) Print trigger generating circuit

TRGE
S87 [ el register writa detection
WE o

1] —]
pal ———Jp Q e 1% r @ 597 vrite
5 R
apst
Fdge 90us delay Y
PiMG selck limer fimer 14
TRG
\ T T i
Edoe [ TRG
ThGI detection _r

597
WE
Dl —

=T DOFFI7H|

PR

MPCAS internal circuit
Fig. 7-6
* Automatic trigger mode selection register (TRGE)
TRGE = 1: Automatic trigger generation
TRGE = 0: Trigger is generated at change edge of OCRA
matchoutput.
{Reset initial valus = 0)

* Timing pulse active edge select register (EDGE)
EDGE = (: Falling edge
EDGE =1: Rising edge
{Reset initial value = 0)

7) Dot solenoid drivers (solenoid 1 -7}

VRES

VH (+24V)

B

L

t} 10| STA401A

Fig. 7-7

Current o the dot solenoid is controlled in the following manner:
* VRES must be at a high ievel.

* Aithe same time DTS1 is set low, TRG must be set low.

» PRTE is now set low. (MPCAB)

* PE must be set high level.

* The signal is turned high at point @, the magnat driver output is
set low, and then VH flows through the magnet driver.

* The dot wire now protrudes to hit and print.

—
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8) Sensor signal receive circuit

RAJTMG
MPCAS
R135
SLVZEI: RIRIZG | g st
C145
R TiT ;l;
Fig. 7-8
MPCAS internal circuit
PTMG 4—4| [¢—~——RJTMG
* Caplure +——{ Capture Noiss |« select T¢ ——RJRST
FIX terminal selact  |PTMG] igr e
gate PRST logic Ll - (SLTMG)
* ({SLRST)
pdm D = 8
Do D CAPS=0: PST
Q CAPS=1: TMG
CAPS| 00FF97H \__} Pulsestalus
RST flag
DOFFa7H
PMD1

** PRET/PTMG is in the same phasa [non-reversion) of RJTMG/RJAST.

Fig. 7-9

The signal from the photocoupler within the printer is converted into

TTL level and conveyed to the MPCAS.

9) Paper feed, stamp and cutter circuit

VRES +24V
MPCAS TD62308F
{FCUTO) O POUT o |
{FOUTO) FCUT
> ———T00
STMPO D>~—SIM-Efm\— STAMP
PFJO PFJ
D@W« JOURNAL FEED
MD»——EELWU\— AECEIPT FEED
KTD1414
Fig. 7-10

The paper feed/stamp related signals issued from MPCAS and pulled
up by the VRES signal to prevent action when the power supply is not

sleady.
593 iDD_ [—— STAMP
WE ——1 —— FCUT
RJ port * » PCUT
JOFFO3H = IF
> AF
G4 _:D?i Conira! gate
VAL port *
COFFS4H vF
RIS .
Siip port {SLRS)
O0FFB5H —— (8L
+10ms delay T 3
MTD
MTLK
Fig. 7-11
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Printer control signals are generated by writing each port address into
the register address in PMCAS.

CAUTION
It fuse F2 should be blown, the dot head salenoid may be shorted. Be
sure to chack the head impedance and driver breakdown.

When fuse F2 is blown:

(I Remove F2, and periorm the service resefting. The set the mode
switch to a position other than SRV and SRV’ and turn off the
power,

@ Install fuse F2 {1.5A}and turn on the power.

If the fuse blows with the above operation, driver STA401A may
be shorted.

@ Turn off the power.

@ Disconnact the printer cable from the printer. Measure impedance
between the printer body connector pin 21 and the following pins:
18, 20, 24, 25, 28, 29, 30
The impedance must be 12.4 - 18¢.

It impedance is outside the above range, the dot solenoid is bad,
Replace the dot head unit.

9. Key, display, timer, buzzer controls

The keys, switches, displays, timer/calendar, and buzzer are control-
led by the CKDC-4 on the display PWB.

8. Drawer drive circuit

VRES +24V 124V
1 DRO "DRAWO
5 A
52 [3]=F] TREAWT 5o
AN — Drawer
53 DHZ "DRAWZ P solenoid
CPU S —
54 DR3 DRAWI -
TDB2308F |
Ai132 4.7K
50 DOPS
R13 143 R130
47K 1o00P ;J; 1K
Fig. 8-1

The drawer is direclly supported by the CPU. No action starts when
the power supply is not steady as the output stage of the driver is
pulled VP by VRES signal.

Drawer open and close is sensed with the microswitch provided in the
drawer whose signal is level converted with R75 and R77 and direcily
read by the CPU.

7SEG-DISPLAY 7DIG

DOT-DISPLAY 16DIG

AN

i } ? %
o [ O]
g A 5& 58
] @ & DOT DISP CONT.
M MB60C4EP
IRQ P23 4 ?
SHEN SRES.DCS.DSCK,DS0 .
§TH :>
ggi §T0-3
HOST ——
SYSTEM POFF CKDC 4
_ SRES KEX0.1 DECODER DECODER
15138 L5138
CKDCR 4
\I_
KEY BOARD
I l ? BUZZ MAX. 244key
oy © I
Eﬁ % CSFR |
&) MODR E ik {k
DECODER DECODER
L5153 L8153
BUZZER

Block diagram
Fig. 9-1
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1) Power onfoff sequence

)]

LU \

+24Y k®
—
5V
~_/ ee | N
POFF B
2 [
RESET @
¥ 2 2
®
A | AN
|s(
oA Sl
®

Fig. 9-2
Hatched area indicates logic unstable.

<At power on>

When +24V power rises, the signal POFF is forced high (&), by which
lime the +5V supply becomes stable. The CKDC-IIl monitors the staie
of POFF whils updating the timet/calendar in the low power standby
mode, and when the high state of POFF is detected, the system reset
signal (RESET} is set high (B), by which ime the outpul lines STOP
and SCK of the CPU and MPCA5 have been initialized to high,
respectively (C). Thereafier, the CKDG-lIl sets SHEN active (low) (D}
to notify the CPU of the command/data communication ready state.
One byte dala/fcommand can be transferred with eight SCK pulses
(F). When one byte has been transierred with eight SCK pulses, the
CKDC-II! sets SHEN high to initiate internal processing. After comple-
tion of the internal processing, when the next byte transfer becomes
ready, the CKDCHlil sets SHEN hack to a low state to wait for the next
byte transfer (G).

Thereafter, the SHEN and SCK timing described above is repeated to
carry on the communication.

<At power off>

When +24V power drops, POFF goes fow {H).

A low on the POFF line causes a low level intarrupt request which is
sent the TRQD pin of the CPU. Within a maximum of 10msec of the
low level TRQO input, the CPU performs software processing neces-
sary for power-off, after which the STOP output is set low {]).

When STOP goes low, the CKDC-Il sets HESET low to reset the
whole system {J). And, the +5V supply Is held at 4.75V or higher
voltage, after which the voltage drops to a level that the logic circuit
does not operate.

2) Key and switch scanning

Strobes STO ~ ST3 are decoded on the keyboard by two 74L.5138 3-
to-8 decoders to generate 16 strobe signals of 515 ~ 50.
The key matrix consists of 18 strobe lines and 16 returns lines of

To minimize interfacing lines between the CKDCII| and the keyboard
unit, two muitiplexers (74HC153) are used to multiplex signals by the
timing contralled with the signals KEX0 and KEX1 which are sent to
the CKDGHI on the return lines of KRO ~ KR3.

—97 -
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Timing ST
W 12.45ms "
I 1
513 _J | [~
s [ 1 1 I~
8Ts _[7ieps | ] L ] ] ] 1 I
smr:l|_||_||"|‘“[|""']|_||_||_
55 L] L
514 L.J
s
sT0
R:78 N
KEX0 LT 1
KEX1 I 1
805 110p B0y 8i0p
T _T T 1
KAD-KA3 ¥
KRoA KROB
KR3A KA3B
Fig. 9-3

The mode switch in provided with a special return line MODR, apart
from the above return lines.

In the same manner, the clerk, paper feed key (J/R), and receipt
on/off switches use CFSRH as the return fine.

3) DISPLAY CONTROL
DDIG q——'
AES Display DOT-Display
050 coniroller [TpEe- 16
802 |—————¥ DGis
L L T /
CCS I [ & ?
00-D34
SDISP tg— 45V
SA-SG J\
( 7SEG-Display
CFID i 4
G1-7 T
CKDC 4

Fig. 9-4

CKDC4 directly drives the 7-segment display unit and the dot display
is driven via MBB004FP.

<7-segment display>

a76uS xn

876pS
Gm | | £t |_
B T
15u8 =
I
SASB,SCED IF
SE,5F8G 1
T
4385 —¥ le— "
L
DP.ID
I
¥
58pS
Gml I |

Fig. -5
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<Dot display>

ENST ’
STO-ST3 b4
191ps
DGEn W thdigit I
display
DGn+1 {h+1) th digit display
fe——————bisptay li————|

1725

Di1-D75 " thdidi display patiem (h+1) th didit display pallem

Fig. -6
IMPORTANT:

The CKDCIl lines are not high voltage resistive ports. Damage may
occur to tha CKBCA4 if lines are ahorted carelessly when using oscillo-
scope probes.

®* Dot matrix tube
A 4-bit binary cutput signals (ST0-ST3) from CDKC4 are converted
into the digit drive signal {DGO-DG15) In the M66QO4FP,

<Dot display control>

The CKDC4 controls the character segment (5 x 7} and the indicator
of the dot display by using the controller (M66004FF) for dot display
control.

@ MB6004PF/Dot display control signal

Signal Contents Pin/Remark
name
bSO Serial data output signal | CG-MOS pin
for MEBO0D4FP
50K Serial shift clock output | C-MOS pin.
signal for MBG004FP Requires to be puiled up
B5es Chip select output signal | C-MQOS pin
for MEBBO04FP
Do D1 D2 D3 D4
b5 D& D7 D8 Do
B0 D11 bi2 D13 D14
D15 D16 D17 D18 D19
D20 D21 D22 D23 D24
D25 D26 D27 D28 D2g
D30 D31 D32 D33 D34

10. Power supply circuit

Switching
regulator > +24V
o F1 (STR2124) {
:| — WNoiss filter |—"\o ‘
- F2
o\ _p—
Switching
regulator 5V
Battery [—+ VCKDC
circuit | — VRAMP
DC-DC | b 12V
Converter ————» -32V
circuit —————— VF1/VF2
Fig. 10-1
+24V: Printer, solenoid power
+5V: VCC (Logic power)
+12V: Battery charge, IN-LINE driver power
—-3zv: Display tube power {
VF1,VF2:  Display tube power (AC)
VRAM: Battery back-uped power
VCKDC: CKDG |l Back-up power
For the DC-DC converter, refer to section 8 of cash register Basic
manuai.
11. Switching regulator circuit
{
VN - —— s —
VIN sl_
+28.8V I ] - Lizaop H
Refer- . ION
! :| ence +4 : :*24"'
g8oop |+ - :[fvoltage IOFF: :
aav T | [ ereut 1
77777 | ST \,l|:|1.ﬁl(-"2 s Load
| 2200pFY

Fig. 11-1

L

By switching VIN {+28.8V} by the transistor TR1 within the STR2124,
DC+24V supply is obtained through the LC network. Stable +24V is
abtained by controlling on/off duty of TR1.

ION: Current when TR1 is on.
IOFF: Current when TR1 is off.
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12. Scanner interface
The ER-A610 includes the RS-232 interface which has the power
supply function to the hand scanner (ER-ABHS1) as a standard
provision,
1) Block diagram
DCD.CTS1 — CD.C8
RXDATA . AD
c/o ASCN
o - o] . T
RDWH . - o z[ R
» DSET DR —{ 2| DR 3| sp
DBO-DB7 gyt l I P
OPCH SYNC/BRK ™ wPD- —»{4] s 51 an
256004 TXADT,RXADT. TXEMPT 7iest Hecelver —»5| sp 6| DR
REST — — ]| o©s 7| Rs
DTRT, TXDATARTST
CLK ‘_ERSD—RS’_ —» 7 ER 8 cSs
—s| ¢ ——o a| vso
USART 8| vs —-9/0_'_ DSUB-Spin
I: 10| GND swi
&) ¢l | l
| SWH
+5V .
Briver | cl +5Y
MAX211 1CP . +5¥ autput
0.54 | When connacting with ER-ABHS 1
i Cl gignal cutput
Maln PWB

When the ER-AGHS1 is connected, +5VY power is supplied io Pin 9 of
the RS-232 connector.
SW1 on the RS-232 interface allows switching of the VS signal (+5V)
and the Cl signal.

CAUTION

A current of 100mA flows through the DSCN connector 8 pin.
If a current of 500mA or more flows even in a moment, ICP 0.5A is

opened.

— 29—
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2) Description of main LS|

2)-1. OPC1 (F256004PJ)

(1 General description

The OPC1 is a gate array of integrated peripheral circuits of RS-
232/Simple IRC interface.

One chip of the OPC1 is equipped with four communication- circuits.
(Three of them are for RS-232 only: UNIT 0 ~ 2, one is for selection
of simple IRC/RS-232: UNIT 3)

The ER-AB10 uses UNIT3 (RS-232 interface).

UNIT NO. Purpose ER-A610
UNITO RSG-232 Not used.
UNIT1 RS-232 Not used.
UNITZ2 RS-232 Not used.
UNIT3 RS-232/Simple IRC | Used.

Each UNIT of the OPC1 has the following functions:

@ Timer function
Used for the timer between characters in data receplion.

@ Address decode
USART chip select output and own select.

@ interruption control
RSRQ, TRAG output using outputs from USART (TRNRDY,
TRNEMP, RCVRDY, BRK) and RS-232 control signals (CI, CTS,
CD) as interruption factars.
(For the simple IRC, TRNEMP is excluded.)

X RSRQ: For AS-232
THAQ(Not used): For simple IRG

@ Simple IRC send/receive control (UNIT3 only) : Not used
® Pin configuration

g &g
m & T - - w =10 & ~ ~
EEEEEEEE NN AN
2835883888888 RRRLE
ces—1 75 f—sL12
csz2— 2 74 —RCVRDY2
TRANEMP3—] 3 73 |—RCVDT1
BRK3 —] 4 72 —RCVADY1
TRANDY3—] &5 71 —TRNRDY1
ACVRDY3— 6 70 —BRK1
RXDATA0—] 7 68 (~— DB7
TRCK—] 8 68 ——DB&
RES—] 9 &7 [——DB5
OPTCE— 10 €6 —DB4
po— 1% 65 —GND
o1— 12 oPc 64 —DB3
D2—] 13 63 —DB2
oa— 14 F256004P.J &2 I—on
GND — 5 &1 —bB0
D4— 16 60 |— TRANEMPS
Ds— 7 59 [— TANRDYQ
De— 18 58 [— RCVDTC
D7—| 19 57 —RCVRDY(
RSAG— 20 56 f— TRNEMPO
A0— 24 55 = BRKO
Al—] 22 54 —SL30
A2— 23 53 —XOUT
A3—=1 24 52 [—S5L22
AL—] 25 51 —AES
EROFBLYEIREENBEITTEIRIRELEER
[T rrr ittt
Dt ITNICOE -l g (2 D0 A P - e 2o X
‘EEE;E“%'sbgﬁgggﬁﬁﬁbkgbga
o 2 |5
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@ Block diagram

D7
D&
D3

D2
[a}}

WRO

» & &0 28
L3P agE Bo

3] -

TO/FROM USART g .
¥
LR 2y -
oo aoao0oaon @ o - S
Inline —— TCRO
QCs
cont iL
Dala bus buiffer T T f) Timer0 control l«— RCVDTO
K T
| 17T
I I imerQ
[ Y TCRi
Read/write iL
control Timer1 control 4— RCVDTY
v dT
Timer1
I {
~ TCR2
Decorder | iL
control LN -
K Timer2 control %— RCYDT2
lt—|
T — 19T
Timer2
/ R
F TCR3
g S imer3 contro RCVDT3
g —N Timer3 |
5 CHSL [ | _,_V l TT
o
k1]
2 Timer3
W
® |
=
£
I BIET
© RTSCNT | ot
| | HT30
¥
ACVRDY3
Interrupt control ROVRDY2
ACVRDY1
RACVRDYO
Power j4— TRMEMP3
supply l—— TRNEMP2
cont. 44— TRNEMP1
j«— TRMEMFQ
vl ke TITTEERTTERTEE 1100
= |'n oo = | D I= N5 N2 = i O o - N M
© F  BBEF PBERERBBEFEPEE: Egiic
el |5 |o |{ﬂ EZz=
o EEEE

I
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@ Pin description
OPCA1 pin table

The signals marked with "-* at the end are LOW active signals. Example: "C51-" = "C81"

No, | Pin No. Pin name o Pin ER-A610 Description
1 80 SL00 t ICU GND RS-232/UNITQO channel select
2 79 SLo1 I ICU GND
3 78 SL02 | ICU GND
4 77 SL10 | ICU GND RS-232/UNIT1 channel select
5 76 SL11 I ICU GND
[ 75 SL12 | ICU GND
7 895 5L20- | ICU GND RS-232/UNIT2 channel select
8 96 SL21 | ICU GND
9 - B2 SLa2z | ICU GND
10 54 SL30 | ICU +5V RAS-232/UNIT3 channel select
11 93 5L | IcU GND
12 94 5132 | ICU GND
13 36 CSs0- o} o} NC RS-232 USART chip select
14 32 C&1- o) O NC
15 2 cs2- (8] 8] NC
16 1 Cs3- o 0 /CS RAS-232/INLINE USART chip select
17 a1 CDbo- | IS +5V RS-232 control signal CD- input
18 48 Cb1- | 1S +5V
19 88 Cbe- | IS +5V
20 38 Cb3-/P0- | 1S DCM R5-232 CD-/INLINE PO-
21 B2 CTS0- | IS +5V RS-232 control signal CTS- input
22 47 CT81- | IS +5V
23 86 CTS2- | IS +B5V
24 43 CT83-/P1- | IS /CTS1 RS5-232 CTS-AINLINE P1-
25 48 | Cio- [ IS +5Y RS-232 control signal Cl- input
28 45 Ch- i IS +5V
27 87 Cl2- | IS +5V
28 a9 Cl3-/P2l - ] IS /DSR1 RS-232 CI-/INLINE P21
29 55 BRKO { ISC GND RS-232 USART BREAK signal
30 70 BRK1 l ISC GND
3 27 POFF- | IS /POFF POFF signal (LOW: P-OFF, HIGH: P-ON)
32 4 BRK3 1 IS SYNC/BRK RAS-232/INLINE USART BREAK signal
33 57 RCVADYO | ISC GND RAS-232 USART RCVRDY signal
34 72 RCVADY1 ! ISC GND
35 74 RCVRDY2 i ISC GND
36 6 RACVRDY3 f IS RXADT RAS-232/ANLINE USART RCVRDY signal
37 59 TRNRDYOQ f ISC GND RS-232 USART TRNRDY signal
38 71 TRNRDY1 | ISC GND
39 98 TRNRDYZ2 i 18C GND
40 5 TRNRDY3 ! 1S TXRDT RS-232/INLINE USART TRNRDY signal
41 56 TRNEMPO f I18C GND RS-232 USART TRNEMP signal
42 60 TRNEMP1 I ISC GND
43 100 | TRNEMP2 I ISC GND
44 3 TRNEMP3 I 1S TXEMPT AS-232/INLINE USART TRNEMP signal
45 58 RCVYDTO I ISC +5V RS-232 RCVDT signal (LOW: TIMER START)
46 73 RCVDTH I ISC +5V
47 a7 RCVDTZ2 I ISC +8V
48 41 RCVDT3 I IS RXDATA AS-232/INLINE RCVDT signal
49 20 ASRQ- 0O 35 ARQ2 AS-232 IRQ- signal
50 a3 TRV- I ISC +5V INLINE YES/NO
51 7 RAXDATAQ O 0 NC INLINE RXDATA QUT
52 42 TXE O o] NC INLINE TANS ENABLE
53 84 TRAQ- o as NC INLINE 1RQ- signal
54 28 TRQ1- o] as TR TIMER IRQ signat (RS-232)
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Ne. | Pin No. Pin name o Pin ER-AB10 Description
55 29 TRQ2- O 3s NC TIMER IRG signal (INLINE)
56 11 Do o 10U Do DATA BUS (MAIN)
57 12 D1 o IGU D1
58 13 D2 1Yo 1oy D2
59 14 D3 o [ou b3
60 16 D4 WO 10U D4
61 17 DS le 10U D5
62 18 [313] 1o jou D6
63 19 D7 11O 10U b7
64 61 DBo fie] 1ou DBO DATA BUS {USART)
65 62 DB HO 10U DB
66 63 DB2 le] 10U DB2
&7 84 DB3 10 tou bB3
68 66 DB4 IO 10U DB4
69 67 DB5 e] lou DB5
70 68 DBsé f{e] 1ou DBe
71 69 DB7 fie} 10U DB7
72 21 AO I I AD ADDRESS BUS {MAIN)
73 22 Al | i Al
74 23 A2 | 1 A2
75 24 A3 l | A3
76 25 A4 | | A4
77 26 A5 i | A5
78 10 OPTCS- I I /OPTCS OPTION CHIP SELECT {from MAIN)
79 31 RDO- | ! /ADO READ signal {from MAIN)
80 30 WRO- I | MRO WRITE signal {from MAIN}
81 9 RES- i IS /RES RESET signal (fram MAIN)
82 34 R- 0 o} /RD READ signal (To USART)}
a3 37 W- o] 0 MR WRITE signal {To USART)
84 51 RES o] e} RES RESET signal (To USART)
85 92 X1 o] NC cillation circuit
86 91 X2 | X2
87 53 XOuTt o o] XOouT Clock for USART
88 8 TRCK 0 o] JTXCLK T/R clock for 1CH USART
89 35 ABO 0 0 c/D ddress bus for USART (COMMAND or DATA SELECT}
Q0 33 AB1 O 0 NG
a1 85 USICH 1 ISC 5V UNIT3 USART 1CH/2CH selact
92 50 PX O NC Power source clock
93 39 VCGC +5V
94 89 VCGC +5V
95 15 GND GND
96 40 GND GND
97 65 GND GND
g8 90 GND GND
99 49 RTS0- ' @] 0 NC RS-232 control sighal RTS- output
100 44 RTS1- 0] 8} NC
ICU : CMOS level input {(internal pullup resistor)
O :Output
IS :TTLlevel input {internal schmit circuit)
ISC : CMOS {evel input (internal schmit cireuit)
38 :Three state output
10U : /O port (internal pullup resistor)
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2)-2. Transmission Controller 71051G (USART)

The 7051G is a Universal Synchronous/Asynchronous Receiver/
Transmitter {USART)} Chip designed for data communications in
microcomputer systems. The USART is used as a peripheral device
and is programmed by the CPU to operate using virually any serial
daia transmission technigue presently in use. The USART accepts
data characters from the CPU in parallel format and then converts
them inlo a continuous serial ata stream for transmission. Simul-
tansously it can receive a serial data stream and converl them into
parallel data characters for the GPU. The USART will signal the CPU
whenever it has received a character for the CPU. The CPU can read
the compleis stafus of the USART al any time. These include data
transmission errors and control signals such as SYNC/BRK, TxEMPT.

(D PIN CONFIGURATION

A
. &2 3
= n = 2 o
o5 E0z2'38 e
S EEEEEEN
NC ——1 33— NC
NC »— 2 32— NG
TxDATA »+— 3 31 j— wR
CLi »—» 4 30 je— TxCLIK
RESET »—»{ 5 20 la—»e D7
NG +— B pPD71051G 28 |— NG
OSHA 7 27 j¢—== D6
ATS »+—8 26 ja—»= D5
DTR =+—9 25 t—»a D4
NC —— 10 24 f——s NG
SYNC/BRK «—] 11 23 b—e NC
\&’93&22228&%/
ClSg8BeNBESS
& <
&€
@ PIN DESCRIPTION
Pin name Descriplion
D0-07 Data bus (8bits)
TXDATA Transmitter data
TXCLK Transmitter clock
TXRDY Transmitter ready
TXEMP Transmitter empty
RXDATA Receiver data
RXCLK Receiver clock
RXRDY Receiver ready
CLK Clock pulse
RESET Reset
DSH Data set ready
HIS Request to send data
DTR Data tarminalk ready
WR Write data
[9:: Chip enable
Cio Control or data is to be written or read
RO Read data
SYNC/BRK | Break
VDD +5V
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@ BLOCK DIAGRAM

DATA TRANSMIT
D7-D0 <::Jl> BUs K 3 BUFFER |—> TXDATA
BUFFER .5)
RESET ——= |~ TXRDY
CLK > READ/WRITE <:> TRANSMIT
GID — = CONTROL oL [ TXEMP
AD— =4 LOGIC ) P
WR ——==o
.
SR ————=9
DR < RECEIVE
G%%?Egl_ ¢: BUFFER |- RXDATA
G5 — - N (S.P)
ATS «— o <:/
L RXRDY
INTERNAL ] AecEwE |
DATA BUS CONTROL
SYNC/BRK
T~

i

o

e,




CHAPTER 5. TEST FUNCTION

1. General

1} This diagnostic program has been developed for diagnosing
machine functions in the field. The program is contained with in
the ER-AG10.

The diagnostic program is stored in the external ROM which will
be exscuted by the CPU {H8/510) which requires the following
diagnostic operations:

a) Proper power supply voltages are mandatory for logic circuits
(+5V, VRAM, VCKDC, POFF, 12V, +24V).

b) GPU input/output pins, GPU iniernal logic, CKDC4, MPGAS,
TPRC, address decoder, addrass bus, data bus, and comman
ROM/RAM must be working properly.

2. Operational procedure

To start the diagnostic program, you must enter the following com-
mand.

3-digit test item number — key in the SRY mode.

The key assignment must be properly set and a part for ROM and
RAM must be operating properly o go into this mode because the
control jumps to the program area in the SRV mode. A master reset
must be performed before operating the ECR for the first time. After
any option is installed, a program reset is required. When the master
reset or program reset Is performed, be sure to check the printout on
the journal paper.

Master reset:  Turn power on in the SRY' made and change it
to the SRY mode with the key
pressed.
Journal print: MASTER RESET ***
Program reset: Turn power on in the SRV’ mode and change it
to the SRV mode.

Journal print:  PRG. RESET ***

3. Test command list

With the SRV mode and the following command entry, the test starts.

Code Description
100 | Display test-1
101 | Key, server, and switch position code display
i62 | R/A printer test
103 | Slip printer tost
104 | Keyboard test
105 | Mode switch test
106 | Validation sensor and near end sensor test
107 | BOF, TOF and IFV test
108 | Calendar oscillator test
109 | SSP test
110 | Drawer-1 ocpen and sensor test
111 | Drawer-2 open and sensor test
112 | Drawer-3 open and sensor test
113 | Drawer-4 open and sensor test
116 | Display test-2
117 | SIO test-1
120 | Standard BAM test
130 | Standard ROM test
150 | RAl printer dot pulse width adjustment
200
: Option RAM chip test
206
300
? Option RAM address test
306
400 | Option ROM test
500 | RS-232 Channel check
501 | RS-232 Channel 1 check
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[1] Display test-1

D Key operation
100 — | CA/AT

@ Funclional description
The following is displayed:

DOT DISPLAY

POP-UP DISPLAY:

@ Check the following items:
a} Check for proper activation of display slements.
b) Check for blur, uneven illumination, and partial omission.

@ Test tarmination
Press any key. The test terminates with the test and message
printed.

100
Test termination print

[2] Key, cashier, and swiich position code display
@ Key operation

101 — | CA/AT

DOTDISPLAY:| CLOOC, 8SW O K 000

Key code

Clerk code
Receipt 3W code

® Functional description
Key, clerk, and receipt swilch codes are displayed.

@ Check the following items:
Change key and switch positions for proper display activation.
Servercode: 1 hole server key
000 (off state})
001 (Server 1)
002 (Server 2)
{
255 {Server 255)

Receipt switch code: 2 {on state) 3 (off state)

Key code: --- (simultaneous two key)
deprassion, invalid entry)
001 ~ 126
NOTE; Refer to JOB#104, key soft code, for the key code. (Fig.
3.2)

@ Test termination
Change the MODE switch position other than SRV position to
terminate the test. The test termination message is printed.

_ 101
| Test termination print
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[3] R/ printer test
@ Key operation

102 — [CAAT]

@ Content
Five lines of "Z" characters are printed as follows on the receipt
and the journal regardless of receipt (ON/OFF} switch selling.

RECEIPT JOURNAL
LLELLLET AL, L2ZL 22277727 Z7 7P P2 P27
227222777 T2ZITITIZZZ ZZZ27Z77ZZZZ 7722222
ZZ77 77777 7T 7777777777 ZZZZ77727Z72 277 P7Z7Z7
ZZ77777777I77 77777777 FZZZ7T7Z2Z72 777 E2Z777
2777777777227 77777777 ZZP7IFZ77772IP7ETITIT
STAMP

%

@ Check content

1. Check that the slanted lines of “Z" characters are clearly
printed.

2. Check that the characters are printed at a uniform density.
3. Check the paper feed operation and the logo print.
4. Check partial cut and fult cut.

@ Termination
This check is terminated automatically.
The termination print is not performed.

[4] Slip printer test

@ Key operation
As slip must be set on the print tabte.

103 — [CA/AT]

@ Functional description
Regardless of paper setting, 35 digits of "Z" are printed on five
lines, then the printer stops after releasing the paper.

@ Check the following items:
a) Print starting position must line up in the same column.
b) Check the print quality.
c) Make sure that the paper is released at the terminattion.

<Print sample>
777777777 7TEITIZIP 7T 7777777777777
ZT777777777277277777 777777772 7227777
F7727TIF7IZTFT7777F 77777777277 7777
77777777 7TIIIFZ 77777777 7777777777
F2277772 72777777777 7777777 7777777777

@ Test termination
The test terminates automatically. If the paper release lever is not
up, perform JOB#107 BTF, IFV test to release the paper.
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If the ER-33SP (printer and I/F PWB unit} is not connected when
performing this test, the following error display is made.

To cancel the error state, press any key or shift the mode key
position, and the R/J printer will print the error print, terminating
the operation.

Error display:
DOTDISPLAY:‘ SLiIP 1 /F ERH,

Error print:

R/J printer: E-———- 103

[5] Keyboard test

@ Kay operation
104 — | CA/AT

@ Functional description

Key actions of the standard version ER-AG10 are tested.

Press keys on the keyboard in the order given in the figure 3-1. If
the 1est has been successful, the test lerminates with the printout
showing correct action of every key. If an error has occured in the
course of a test, an error message wil bs printed immediately
upon occurrence of the error. When the test is interrupled, the
normal test termination printout is not produced.

@ Check the termination print

@ Test termination
When the last key (see next page) is depressed, the fest ter-
minates with the termination printout.

104 | E — — saieske 104

Test termination print Error print

#ags: Key code that caused the error

{Additional description on the program specifications}

When an error ocecurs during check, the operation is not ler-
minated and the key to be checked on the key table is nol incre-
mented and is kept at standby state for being chacked.

To terminate compulsorily, press the END key {at the right bot-
tom). In this case also, the error print is not made.

The display specification is as follows:

000 |

T

Key code

poTDIsPLAaY:| KEY - BOARD,
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[ER-AB10]

END
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LN TN N

NN ™
NN TN T T T

LN
NN

\_/

/ START,

Fig. 3-1: TEST SEQUENSE
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Fig. 3-2: KEY CODE TABLE
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[5] Mode swilch test

@ Key operation
105 —

@ Functional description
This test is applicable for checking of the MODE switch. The
MODE switch must be changed as described below o do the test.
Initial state mode: SRV mode
Mode check
Change the MODE switch position in the order given below
starting from the SRV position.

DOTDISPLAY:| MODE SWITCH . . X
X: 0-7,EF

Mode: SRY__PGM2_ PGM1__ OFF _OPXZ__REG

X 0 1 2 (B) 3 4
SRY Xo/z2 X1/Z1 MGR

0 7 8 5

(X: E-intermediate position, F-muitiple errors)

When the mode key settings In the sequence other than specified
is met or when any key pushed, the program execution will ter-
minate immediately upon occurrence, with the eror printout
produced, except for the mode switch in the middle position. To
aveid this, the made swiich must be rotated correclly. Because
nothing is interrogated uniil the mode key retumns to the SRV
position once after the switch has tumed to the "X2/Z2" positions,
it needs not to be rotated slowly.

@ Check the following items:
Chack 1o ses if the following are displayed and that the termina-
tion print is produced

@ Tesl termination
When the test has been completed according to the given proce-
dure, the test automatically terminates with the termination mes-
sage printed. To terminate the test in the middle of an operation,
merely depress any key, then, the test will terminate with the error
message printed. When an error was encountered, the test auto-
matically terminates with the error message printed on the printer.

105 | ' E———- 105

Test termination print Error print {any key depression)
[6] Validation sensor and near end sensor test

The validation sensor and the near end sensor are optional units.

@ Key operaticn
106 — | CA/AT

® Functional description
State of the validafion and near end sensor is sensed and dis-
played.

@ Check the following iterms:
On and off actions of the validation and near end sensors are
tested and their results are displayed.
ON/OFF check is performed for VDS and NES and the display is
checked.

DOTDISPLAY:| VDS, x vy, NES =z

x: State of the VDSR sensor
y: State of the VDSJ sansor
z. State of tha NES sensor

Display | X/Y/Z Description
VDSR 0 Validation sensor (JOURNAL) not detected ,
c Validation sensor (JOURMNAL) detected 4
VDSJ o Validation sensor (RECEIPT) not delected
C Validation sensor (RECEIPT) detected i
NES o Journal side paper roll near end detecled. *
C Journal side paper roll near end not detected.

NOTE: "C" is always displayed when no sensor is used.

@ Test termination
Any key depression causes the test to terminate with the termina-
tion message on printout.

106
Test termination print

[7] BOF, TOF and IFV test
I Key operalion

107 — | CA/AT

(® Functional description
After reteasing the paper, the state of BOF, TOF, and IFV sensor

are sensed and displayed.

@ Check the following items:
BOF, TOF: Check the paper set condition.
IFV: Check the connection of the ER-31SP slip printer and
slip printer interface.
Check the on and off actions.

poTDispLaY:| | FV, | .z, BTF  xy.
x: State of iFV
y: State of the BOF sensor )
z: State of the TOF sensor {
Display | xfy Description
o Slip printer or slip printer interface not in
IFV connection
C Slip printer or slip printer inferface connection
BOF 0] Slip paper not detected
o] Slip paper detected
TOE 0 Slip paper not detected
c Slip paper detected
4

@ Test termination
Any key depression terminates the test with the termination print.

107
Test termination print

Note 1: Betore performing this test, connect the slip printer and
the slip printer I/F. if not, "SLIP /F ERR" occurs.

Note 2: Bafare turning onfoff the connaclor for IFV checking, be
sure to set the mode to other than SRV and turn off the
power.

[8] Calendar oscillator test
@ Key operation

108 — |CA/AT
Functional description
This program is used to test the calendar escillator function.



DOTDISPLAY :| T | :M,E_Fi, LCHECK.

POP UP DISPLAY : * ok -k ko

**.** Present time
@ Check the following items:
i} Testing blinking "—". (500ms ON and OFF)

@ Test termination
Any key depression terminates the test with the termination print.

108
Test termination print

[9] SSP test

@ Koy operation
109 — [CA/AT

@ Functional description
If an SSP is programmed, its contents are automatically checked
and the result is printed.

@ Check the following items:
Check printing of the termination message.

@ Testtermination
The test terminates automatically after printing the termination
print. '

Mormal end print Error print SS8P fable full print (NOTE)

Note: In this S8P check, set the data for chack in the empty area of
SSF entry REG and erase ihe data for check after completion
of check. Therefore, SSP setling before check is not cleared.
i, therefore, there Is no SSP entry REG remained for S5P
check, F-print (SSP entry register full print) is performed to
lerminate the program without chack.

[10] Drawer open sensor test

@ Key operation
110~113 —» | CA/AT

@ Functional description
The drawer indicated by the job number is opened to check the
proper action.
Drawer opened: (O indicated
Drawer closed: C indicated
110: Drawer-1: Option drawer
111: Drawer-2: Remote drawer
112: Drawer-3: Remote drawer
113: Drawer-4: Remote drawer

DOTDISPLAY:| DRAWER x . . . . ¥

X 1~-4
y: O= Drawer opened
C= Drawsr closed

@ Check the following items:
a) Check opening of the specified drawer.
b) Check the display indication when the drawer is open and
close.

@ Any key depression terminates the lest with the termination print.

11X
Test termination print X:0-3

—39—

A
ER-AB10US

‘[11] Display test-2
@ Key operation

116 — | CA/AT

® Functional description
The display CGs in CKDC4 are checked. The 256 CGs are
grouped into 32 blocks and each 8 characiers is displayed on the
dot display.
The check start with CG code 00H - 07H, and the following blocks
are sequentially displayed when any key is pressed.

DOTDISPLAY:| X ¥.: 0.0.0.0.0.0.0.0.

O: CG display position
xy: The initial code of each block is displayed
in hexadecimal (For example, A0, B8)

@ Check the following items.
1. Check that the display is normal.
2. Check that there is no blur, defecls, and unavenness.

@ Test termination
To terminate the test, set the mode key to any mede other than
SRV mode.

116
Test termination print

[12] SIO test-1
@ Key operation

117>
@ Functional description
The following two kinds of loopback tests are carried out using the
special service tool (UKOG-6704RCZZ) to check the trans and
receive data, ready, and not ready signals.
Test-1:  Checks ER - DR, RS-CD and RR-CS
Test-2:  Checks TXD —RXD

@ Check the following ltems:
Successiul test results must be chaecked on the display and the
termination message print.

@ Test termination

117 * |EX———— 117

Termination print

X = 1: Non connect error
2: Verify error
3: Hardware error
4: P-OFF
5: Timer overflow error

[13] Standard RAM test
@ Key operation

120 — | CA/AT

® Functional description
Perform the tollowing check for the standard RAM 128 KByie
SRAM. The memory contents should not be ¢hanged before and
after the check.

Perform the following processes for memory address to be check-
ed (1C0000H~1DFEFFH).
PASS1: Save memory data.

PASS2: Wiite data "0000H."

PASS3: Read and compare data "00H," write data "55H."
PASS4: Read and compare data "55H," write data "AAH.*
PASS5: Read and compare data "AAH."

PASSE: Restore the memory data.

If a comtare error accurs in the check sequence PASS1-PASSS,
an error print is made. If no error oceurs through all address, the
check ends normally.
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The following address check is performed further.
Check peint address = 1C0000H, 1C0G01H

1C0002H, 1C0004H
1C0008H, 1C0G10H
1C0020H, 1C0040H
1C0080H, 1C0100H
1C0200H, 1C0400H
1C0B0CH, 1C1000H
1C2000H, 1C4000H
1C8000H, 1D0000H

[ Initialize the table pointer

N

Read check address from the
address table by pointer
S0CESS

Save data of check address
to the CPU register

Write data 55H to check
address

—

For check address other than
the current check address,
write AAH after saving 1-byle
data into the register

Is the
current check
address 55H?

Reset operation of saved deﬂ

operation comleted
. for the other check

NO

Revise ihe table pointer J

Is the

address lable
completed?

~40-

START

Table pointer

END

Check address
fable

,,,,,,,,,,,,,,,,,,,,,,




@ Check the following items:
Check the termination printout.

@ Test termination
The test terminates after printing the termination printout.
Termination printout:

Normal termination 120
Abnormal termination EX————-~ 120

X = 1: Data check error
2: Addrass check arror
Note: When an error occurs, the error print is performad and the
check is terminated. The error occurrence address is shown in
hexadecimal at positions shown with s s 5 % 5.

[14] Standard ROM test
(D Key operation
130 -

@ Functional description
Sum check of the standard ROM (CO0000H - C7FFFFH) is per-
formed. If the lower two digits of SUM is 10H, it is normal.

DOT DISPLAY :

STD ROM

@ Check ihe following items:
Check the printout afier the test.

@ Test termination
The test automatically terminates with terminafion message.

Normal termination print 130
S-RCM 27040% % % %%

HE %% | Nofe
Errar termination print | 130
S-ROM 3

27040 %

"3k % % % %" means the ROM version number,

The underlined section (10 bytes) of code table is provided in
the ROM as a standard and the table content is always
printed.

The table position is the upper 10 digits of the ROM address.
The check sum correction address is the last address -0FH.

In the case of the ER-ROM, the ROM version number is dis-
played in the upper and the lower stages.

In the case of the MASK-ROM (future specificalion), the MASK
ROM code is displayed in the upper stags, and the ROM
version number is displayed in the lower stage.

130
27040RAL1A
RAL1A

400
27020RAP1A
RAP1A

Note:

Note:

S-ROM

O-ROM
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[15] R\ printer dot pulse width adjustment

The dot pulse width adjust circuit is provided to control the width of
the current applied io the dot head of the printer KI-OB6754RC01,
according 1o a supply vollags fluctuation.

When the circuit is changed with a new ane for such as a repair work,
the dot pulse width needs to be adjusted using the 200K pot VR1.

Ri62
130KF

VR1

iciaz 200K
15

TRG

TDe2503

Fig. 3-8

Dot pulse adjusting method
1. Turn power on.

2. Measure the voltage of the VP line between the fuse F1 and GND.
Use a digital voltmeter capable of measuring 100mV steps.

3. Set the MODE switch to the SRV position and start the diagnostic
program Job #150 with the next command procedurs.

150 — [CA/AT

4. Adjust pulse width of TPW at the test point TP1 as shown in the
graph in Fig.3. The pulse width of TPW can be adjusted using the
200K pot VA1,

5. Toterminate the diagnostic pragram, just press any key.

TP1

GND

VAl

Flg. 3-4

TAG _J
He
p—Pg——
TP1{PE)
Pw = 4psec
Pt = 1000psec

Pd is adjusied 1o 518 usec when Vp is +24.0V.

Fig. 3-5

X For the adjustment of VP, refer to CHAPTER 7. SERVICE
PRECAUTIGN. (Printer printing speed adjustment)
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[16] Option RAM test Then the following address check is performed by judging the
@ Key operaion ;J;?It;on .Chlp lo be integrated. The check point addresses are as
20X — [CAIAT  follows:
Address Check | 118200|J0B201 | JOB202 | JOB203 | JOB204 | J0B205 | JOB206
JOoB ] Address
#NO AM NO., Memory to be checked areaiobe
200 |Option RAM |ER-01RA 1E0000H 1EQ00TH| © 0 o o Q o o
{main) ? 1E0002H o Q o} @] Q G O
1E7FFPH 1E0004H! O | © o 0 o| o] o
201 Opticm RAM |ER-02RA 1EQ000H 1EQDOBH O O O 0 0 f'e) O
{main) 2
1FFFFFH 1E0010H 0 O O (@] O o Q
202 |[ER-0IMB  |ER-02RA+ER-01MB 1E0000H fE0020H| © | © | © | © § O | O} ©
RAMA1 : 1E0040H e} O @] @] o} C Q
21FFFFH 1EQ080H| © 0 0 o 0 o] 0
203 |ER-01MB ER-02RA+ 1E0000H 1E0100H o} O Q @] O C 0
AAM2 (ER-01MB+ER-G2RA) : 1E0200H o o o o o ° o
23FFFFH
1E0400H 0 O Q @] Q C O
204 |ER-01MB ER-02RA+ 1E0000H
RAMS (ER-01MB+ER-02RAX2) : 1E080CH| © o o o Q o o
25FFFFH R 1E1000H O O O @] Q C o
205 |ER-01MB ER-02RA+ 1E000CGH 1E2000H O O O Q O o O
RAM4 (ER-01MB+ER-02RAX3) H 1E4000H| © O o 0 o o o
27FFFFH 1E8000H| — Q O Q O C O
206 |ER-02MB ER-02RA+ER-02MB 1E0(30{)H 1FG000H — o o o o P o
2FFEFFH 200000 | — — Q @] Q o} 8]
210000H —_ —_ o] o) Q o
@ Content °
The following check are performed for the optional RAM. 220000H | — _ - 9 o © o
The following process is performed for memory address 1o be 240000H | — — — — o o o}
checked. 260000H | — | — | — | — | - o) ¢!
PASS1: memory data save 280000H | — — — — — — e}

PASS2: Data “00H" write
PASS3: Data "00H" read and comparison, data "55H" write “CY" in the fable shows that ihe check point address in the horizon-

PASS4: Data "55H° read and comparison, data "AAH" write tal column is valid, and "—" shows It is invalid.
PASSS: Data "AAH" read and comparison When any error occurs in this address check, error code E2 is
PASS6: Memory data restore printed.

If a compare error is found in the check seguence from PASS1 to @ Check the lallowing items.

PASSS, error print (error code E1) is performed. if there is no error Check the termination print.
found to the end of the last address, the operation is completed @ Test termination
normally. The test terminales after printing the termination printout.

Terminafion print

MNormal termination 20X
Abnormal termination EY-———~ 20X
35 3% ¥ e 2R e

20X: JOB # (200206}
Y.  Eror code
Note: When an error occurs error print is performed and the error
addrass is displayed in position S&%E%®  in
hexadecimal.
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{17] Option RAM address test

@ Key operation
30X > (X: 0~6)

JOB Address
RAM NO, Memory to be checked area to be
#NO.

checked

300 |Option RAM |ER-01RA 1E0000H
{main) :

1E7FFFH

301 |Option RAM [ER-02RA 1E0000H
{main) t

1FFFFFH

302 |[ER-01MB  |ER-02RA+ER-01MB 1E0000H
RAM1 :

21FFFFH

303 |ER-01MB  |ER-02RA+ 1E0000H
RAM2 (ER-01MB+ER-02RA) 1

23FFFFH

304 (ER-01MB ER-02RA+ 1E0000H
RAM3 (ER-01MB+ER-02RAX2) 1

25FFFFH

305 (ER-01MB  |ER-02RA+ 1E0000H
RAM4 {ER-01MB+ER-D2RAX3) 1

27FFFFH

306 |ER-02MB  |ER-02RA+ER-02MB 1EQ000H
2

2FFFFFH

@ Functional description

The following check are performed for the optional RAM. Do not

change.

Check
Address

J0B300

JOB301 | JOB302 | JOB303|J0B304

JOB305; JOB306

1E0D00H

)

o]
O
@]
o]

@]
Q

1E00HH

1E0002H

1E0004H

1E0008H

1E0010H

1E0020H

1E0040H

1E0080H

1E0100H

1E0200H

1E0400H

1E0BOOH

1E1000H

1E2000H

1E4000H

QIC|O|0|O|O|O|0|CIO|0|C|0[0 |0

1E8000H

1FO000H

Q|0|0|C|O|0|O|0|O|0]|0|0|0|C|O|0|0

200000H

210000H{ —

O|Q|O|C|O{C|O|O|O|O|C|O|0|0(0{0}0|0|0

220000H| —

C|O|O|C|O|0O|0|QIC|C|ClO|0|0|0|0l0 0|00

I
|

240000H| —

olojo|Co|Clo|o|oj0|0|0|0|0|O|O|O|O|O|OlC|0O

260000H| —

Q|O|0[0|0[O[C|C|Oo|0i0|0l0|O|C|O|Oj0|0|O|0}O

280000H| —

O|O(O|0|0|0 00000001000 |0|0[0|O|0j0|0

“0" in the table shows that the check point address is valid, and

"—" shows that it is invalid.
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@ Check the following items.
Check the termination print.

@ Test termination
The test terminates after printing the termination printout,

Termination printout

Normal termination 30X
Abnormal termination EY-——— 30X
0 9 o o e 3%

30X: JOB# (300~306)
Y: Errorcode
Note: When an error occurs error print is performed and the error
address is displayed in position sesessess  in
hexadecimal.

[18] Option ROM test
@ Key operation:

400 - [CA/AT

@ Functional description:
A sum check is done for the option ROM (Address hex C80000H
thru CBFFFFH.)

DOTDISPLAY:| OPT. ROM

@ Check the foliowing items:
Check the termination printout.

@ Test termination:
The test terminates after printing the lermination printout.
Termination printout

Normal termination 400
O-AROM 270205 5 % % %

e 400

O-ROM 27020% % % % %

o o it

The underlined section must be the same as the standard ROM
test specification. (Refer to JOB #130.)
[19] RS-232 test
The channel check of the scanner I/F RS-232 connactor {D-sub, 9
pin} is performed.
Execule the following procedures with the power switch OFF,

* Set the I/F SW1 to the Cl signal side.
SW1

Ci +5V
* Connect the RS-232 loop back connector (UKOG—-6705RCZZ).
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1) Channel check

@ Activation
The program is activated by JOB#500
SRV mode: 500 — | CA/AT

@ Contents to be tested
Intormation about connected RS-232 channel is printed.

¥ For RS5-232 for the ER-AB610 scanner, CH1 is used.

Printing
digit 21 20 1% 18 17 16 1§ 321
AR '5:0:0!
iCHYEGHEECHSECH4§CH3§CHEECH1i i - : :
CHn = 0 : Presence of channel
1 : Ansence of channet

@ Confirmed content .
Printed contents and the setling of channel changeover swilch on
PWB are compared and confirmed.

@ Release
The program is terminated after the above contents are printed.

2) RS-232 Channel 1 check

@ Activation
The program is activated by JOB#501.
SRY mode: 501 — |[CA/AT| : Channel 1

® Conienis to be tested
if the channel specified by JOB#CODE Is not set, the machine
performs the mis-operation processing. When the channel is set,
the machine conducts the loop check concerning the channel
specified by JOB#CODE by using the loopback conneactor,

The following three items are checked:
@ Control signal chack

(& Data transier check

@ Timet check (RS-232 onboard timer)

check)
QUTPUT INPUT
ERn RASn DRn Cin CDn TSn
OFF OFF QFF OFF OFF OFF
QFF ON OFF OFF ON ON
ON OFF ON ON OFF OFF
ON ON ON ON ON ON

The read check about ihe above INPUT items and interrupt check of
CS, Cl and CD are performed.

Read check: ER and RS are switched over in the order as
shown in the above table to confirm the logic of
DR, TI, €0 and CB.If the read logic is different

from the one in the table, error print-outs occur.

Interrupt check:  Allows the interruption of either of TS, Tl and
CO one by one. (The mask is released.)

The interruption does not take place when each

signal is turned on. Or if the interruption occurs

when a signal is turned off, error print-outs oceur.

Each of the above checks should be made in four cycles.

Note) ERn control selector jumper switch on the I/F board must be
switched to the software control side.

Check @ Data transier check (SDn-RDn loop check}
In this check, fransfer 256-byte loopback data of $00 ~
$FF.
Note) The above check should be made with the baud rate set at
9600BPS.
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Check @ Timer check
Before making check &, set the corresponding fimer at
10ms for RCVDT activation, and check to see that:
1) TRQ1 is not generated during the execution of check

2) THQT is generated in 10msec. after check @ s
finished.

@ Conients to be checked

If an error occurs during the above checks, following error print-
outs ocour. Even if an error occurs during check @, the test is
continued after the corresponding error print-out has occurred, but
if an error oceurs during the exacution of check @ or @, the test is
terminated after the corresponding error print-cut has occurred,
Note that when check O, @ or @ terminates, the termination
print-out occurs irrespective of any errors that have occured
during the check. (The program terminates normally only when no
error print-out has occurred.)

ERROR | ERRCR PRINT Contents
1 E1-ER DR ERn-DRn ERR
2 E2-ERC ERn-Cin ERR
3 E3-RS CD RSn-CDn ERR
4 E4-RS CS RSn-CSn ERR
5 E5-CIHINT Interruption error of Cin
B E8-CD INT Interruption error of CDn
7 E7-CS INT Interruption error of CSn
8 EB-TXEMP TXEMPnN error
9 ES-TXEMP | Interruption arror of TXEMPn
10 E10-TXRDY TXRDYn error
11 E11-TXRDY | Interruption error of TXRDYn
E12-RCVRDY | RCVRDYn error
{Reception is impossible. TRQ1 has
12 R .
occurred during execution of check
@)
13 E13-ACVRDY | | Interruption error of RCVRDY
E14-SDRD SBn-RDn ERR
14
{Data error)
1 E15-SD RD SDn-RDn ERR
15 ;
{Data error, Flaming error)
E18-TIMER TIMERR error
16 (TMRQn cannot be set aifter
termination of check @.)
17 E17-TIMER | Interruption error of TRQ1

Errors that may occur during check @) {cantrol signal check): E1 ~ E7
Errors that may occur during check @ {(data transfer check). E8 -
E15
Errors thal may occur during check @ (timer check): E12, E16 and
E17

@ Cancellation
The program automatically terminates when a check is finished.

Termination print-out:

a1



CHAPTER 6. DOWN LOAD
FUNCTION

1. General

RAM data can be transmitied in the following two methods.
Save the data before servicing as follows:

@ ECR ECR
* (Cable: ER-ASCB

ER-ASCB

ECR ECR

Fig. 1-1
@ ECR ER-02FD
¢ Cable: Cable (QCNW-7578RCZZ) packed with the ER-02FD

QCNW-7578RCZZ

ECR ER-02FD

Fig. 1-2

2. 8|0 interface specification

1) Operation:
2) Line configuration:
3) Data rate:

Simplex

Diract connect

19200, 9600, 4800, 2400, 1200, 600,
300BPS ({Selected by SRV JOB#903-A)

4} Sync mode: Asynchronous
§) Checking: Vertical parily (odd)
8) Code: 7 hits (ASCII)
7) Bit sequence: LSB first
8) Line level: TTL level
9) Data forma:
LSB MSB
| o1 [v2[vs[0a]bs|e]nr] P ] |
Stait bil Pari
i biiny Stop
bit
Flg. 2-1
3. Location of connector pins
@ ER-A5CB
TCP8913 TCP8913
B> = —s—r=ti_J5
15¢0mm
Fig. 3-1
Signal name | Pin No. Pin No. | Signal nama
GND 1 1 GND
ER 2 2 ER
[1) 3 X 3 DR
hA 4 S 4 RXD
Ts & 5 TXD
DR E6 ———— —| =8 <o
AXD 7 SN 7 AR
@D 8 / \ 8 C5
RS 9 ] RS
Fig. 3-2
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@ QCNW-7578RCZZ
TCP8913
F ——=ilE =g
| 1500mm '
|
(O —
Fig. 3-3
Signal name | Pin No. Pin No.] Signal name
GND 1 1 GND
NC 2 [—NC 2 ER
ER 3 3 BR
[+x] 4 4 RXO
RR 5 5 XD
[s53 & 6 [«))
DR 7 7 AR
RXD 8 8 T8
TXD 9 ] 9 RE
AS 10
Fig. 3-4
Interfacing signals
Pin { Signal o
No. | name infOut On level Description
1 GND — — Signal ground
2 ER Qut Low Equipment ready
3 DR In Low Data set ready
4 RXD In High: MARK Receaive dala
Low: SPACE
5 TXD Qut High: MARK Transmit data
Low: SPACE
8 CD In Low Carrier detect
7 AR Out Low Ready to receive
8 [ n Low Clear to send
9 RS QOut Low Request to send

4. Application specification

Tha following service (SRV} medes are available for the serial dala
transier of the ER-AB810.

1) Data iransmit (Source side)
X: 0=85P DATA

All data

X

1 = Standard RAM+01RA/02RA
2 = 01MB (0.5MB)/02MB {0.5MB:1st half)
3 = 02MB (0.5MB: 2nd half)

2) Data receive {Targst)

998 —»{ » |—+[@/FOR]—+[CaAT]

996
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5. Data format

A single byte image of the RAM data to be transmitted Is divided into
a high order 4 bits and low order 4 bits and converted into ASCII
code. Then, the image of the memory is sent in the following format:

] . Lo

j—————Data {123bytes)—————]

O Memory top address: 6000H -~ FFFFH
Top address of the memory 10 be transmitted in ASCIl number.

@ Page:1D~1F
Page of the memory to be transmitted in ASCI number.

@ Sum check

@ End code:
Hex 0D

NOTE:

* [n order that contents of RAM memory may not over-ride pages for
this job, RAM Image is sent in unit of 64 bytes from the address
0000. In other words, 128 bytes are sent at one time on the trans-
mit data format.

RAM DATA FORMAT
Exhibit:

|BD|7E|BS|FC|03lBS|

L

I42‘l|44"|37 |45 |SB !33 |46 |43 |30 |33 |42|36I

Code table

ASCII Character
30 0
31
32
33
34
35
36
37
38
39
41
42
43
44
45
46

T
m
>

Moo vioa|lNlae|lalsleainl<|o
TMiO|IQ|P|Plo|lalw ot bW

— 46—

6. END record

30303030@ @@

1 1 1 | 1

) End message:
Fixed to 30303030.

@ End massage:
Fixed to 4646.

@ Sum check

@ End code:
CR (0D)

7. Operational method

1) To prepare an ER-A610 to receive data from ancther ER-AG10 or
the ER-02FD, the memory size of the receiving unit must the
same as or grealer than the sending unil.

2} Masler reset the receiving ER-AG10.

3} Match the baud rate of the transmitter with the receiver using
JOB#995 in the SRY mode.

4} Connect loadsr cable (QCNW-7578ACZZ or ER-ASCB) between
ER-A610s.

5) Set the receiving ER-AB10 ready 1o receive.

998—»f « | —>{@/FOR]-—+|CAAT]

6) Start the sending ER-AG50.

All data

X: 0=SSP
1 = Standard RAM+01RA/0ZRA
2= 01MB (0.5MB)/02ME {0.5MB:15t haify
3= 02MB (0.5MB: 2nd half)

7) Transmission status.
Dascription of error status
1: Application error {Command error)
2. Lina error {DTR OFF)
3: Application error (Parity error)
4; Application error (Check sumn error)
5: Appiication error (Data size error)
6: Hard ware error
7. Power off error
103: Time out error
11: Application error (Transmit data size error)
12: Application error (Block sequence arror)
13: Memory full error

B) Service reset the raceiving ER-AG10.



8. Saving/Loading of data to/From the FD
unit Configuration
1) Tum off the power switch of the ER-02FD, and set the DIP
switches of the FD unit as follows:

ER-02FD {The ER-01FD functions of the ER-02FD are
used.)

D51 Ds-2

1 2 3 4 5 6 7 8 1 2 3 4
OFF| ON |OFF| ON | ON |OFF [OFF{OFF| X |OFF|OQFF|QFF
Data rate

4 6 Rate [bps]

OFF | OFF 19200

ON OFF 9600

OFF ON 4800

ON ON 2400
Disk format -l
CCP/M: OFF
PC-DOS: ON

2) Connect the QCNW-7578RCZZ cabls.
Saving data

1) Turn on the power switch and insert a floppy disk which has been
formaiied.

2) Start the SEND JOB on the ECR side as follows:

All data

X

996 - CA/AT
X: D=58P
1 = Standard RAM+01RA/O2RA

2 =01MB (0.5MB)/02MB (0.5MB:1st half)
3 = 02MB (0.5MB: 2nd half)

3) Data transmission is started and the green lamp on the ER-02FD
blinks.

Loading data

1) Tumn on the power switch and insert the floppy disk which stores
the data.

2) Start the RECEIVE JOB on the ECR side as follows:

998 —»f - | [ @/FOR}—+[Ca/AT]|
3) Pressthe kay on the FD unit.

4) Data fransmission is started and the Green lamp on the ER-02FD
blinks.

5) Service resetthe ECR.

— 47—
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CHAPTER 7. SERVICE PRECAUTION

1. Hints and tips when installing the RAM
chip option (ER-02RA)

1) When the RAM option (ER-02RA) ig to be installed to the main
PWE, be sure that the ER-02RA is facing in the right direction.

2. Printer motor lock

In the ER-ABG10, the motor will automatically turn off when a prema-
ture halting of the timing signals occurs dus to a paper misfeed,
ribbon jam, Intrusion of alien object, etc. When the motor stops, an
intermittent beeping will oceur, with no indication in the display.

<How to reset the motor lock>: R/AJ printer

1) Disconnect the AC cord from the wall outlel. And remove the
cause.

2) When power is restored, the following is displayed.

PRINTER ERROR

Fig. 2-1

3) Depress the [CL] key to return the ER-AB50 to the point whers the

cause happened. The power failure symbols will be printed after a
line feed.

4) Print sample

YOUR RECEIPT
THANK YOU

STEAK i25.00 Powar faiure
BREsE=======w==zo==-=z= 4+ symbol
DFT.OZ= ¥ .00 - Print after
Power rBCﬂVery
i ASH oL G0
Fig. 2-2

3. Note for upper cabinet installation

Whan installing the upper cabinet again, be sure to connect the GND
wire (QCNW-7120RCZZ} to the proper conneclor in front of the
printer.
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4. Others

1) If D1 shoris, the VRAM is shorted with the 5V supply.
In this event, normal operation is usually possible, except that it
may not recharge the batlery, failing to back it up, resulting in
memory frustration.

D22
5V [ VRAM
L1
158363
Ri46
35002
—=— Battary
Fig. 4-1

2) When installing the opilon ¥/F PWB, be sure to connect it to the
left side {under the power PWB) when viewed from the rear of the
body. Do not use the right side {under the printer).

3) When fuse F1 above the main PWB is blown off, be sure 10 check
the zenor diode ZD2 (VHERDS.6FP3-1} and the thyristor G2
(VHSDRAZTE//—1) for any damage as well as replace F1. If the
diode is damaged, replace it with new one.

4) When removing or installing the option slot rear cover, be sure lo
lift up the pop-up display. Especially when installing the cover, be
sure not to pinch the pop-up display cable between the upper
cabinet and the cover.

5. Printer printing speed adjustment

When the printer unit or the power PWB is replaced, the following
adjusiments shoutd be performed.

1} Tools required for adjustment
(A1) A synchroscope or a universal counter
@ Adigital voltmeter

2} Adjustment procedure
() Aemove fuse F2 from the main PWB.

(&) Connect the prabe of the synchroscope or the digital voltmeter
with 1 pin and GND of Q11 (KTD1414) on the main PWB.

@ Connect the digital voitmeter pin with fuse F2 and GND of the
main PWB.

B
L Cian

Synchroscape
|:| Didital voltmete

!
@ Perform the master reset.

® Turn VR1 on the PS PWB 1o adjust the voltage to 26.4V (Ap-
prox. 2.7 linesfsec).

% Adjust VP so that it is in the range of 24V 1o 26.4V.

—48-

&) Perform the printing procedure. (Printing is not performed be-
cause the fuse is removed.)

950 @/FOR CAJAT

(7 Measure the time of TW with the waveform of Q11 1 pin as
shown in the figure helow.

<+— About 1.2V

an H
J

1 pin waveform L

™W l
TW2357ms:  The adjustment is completed.
TW <357 ms:  Adjust VRT on the PS PWB so that TW may

be 357 ms 5 ms.
@ Turn off the power and disconnect the probe.

(0 Attach the fuse to the criginal position.

6. For the adjustment of printer dot pulse,
refer to CHAPTER 5. TEST FUNCTION,
Test No. 150.

—

—_
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CHAPTER 8. CIRCUIT DIAGRAM & PWB LAYOUT
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6

1. Main PWB circuit diagram

D 5V
v 1w
CPU (HDB415108) T O4uF A\ R
(4-2c)%>— mEsEr 1 [hes Ty A
5V (278) L . Moz g R147 < A% R148 CR149 S RIS
10Kx8 Rt 100 s ) 47K < 10K 10K Q10K Q10K
a3 Eés B i o e o] JRESH s> 60678
AA1 10K B il o o Hoax 81 47 —
A Ria 85 100 o R [Goa — o D 7 (2-7C)4-8D)(6-2D)6-78)
SATSETTERE SV s RS 100 Do As [103 FB3 = 47 (2-7CK4-8D)(6-2C)
45V { R7 100 e £ oz e (2:7C)(6-78)
101 4 47
s ves A0 ] > (2-70)3-6C)
X1 L L - L
| o oS =9 14 c160 L c1s0 L ciss
o1 exraL 52— 2 196SMHZ 47 100p 7 100p 7 1009 R38 iC1D 35
D12 VSS | 3 / 1K 74HC8 1K .
D13 ™02 [ 5V 7/ 13 8V
181 pis RXD2 [22 A 7 1 1 o
& D 19} bis Xy [ &7 1 12 45 380
& 20} vss Axp1 18 et c4 Ry :p BB
& A0 211 A0 SCKe |92 (4-78) B/ K K
g Al 7] A SCK 57— SCKT 1 (278) +5V '/ 10 A0 45V
(2-8D)(3-4D)4-8C) 2 ro 2 a2 ThRat [0 8 T T
(6-2C)(6-3C)E78) & Ag 25 42 P90 'es RG] (278) J 9 S (678)
< Dbe7 >
> 100pX8 s 2] as avee B 177 200p s
A7 28 49 fridu:a ETEST WEPS ] (5-18) 74HCE6 /7
(2-8D)(3-4DX4-8D) VCC:14PIN i 21 a8 ANt (22 T 618 428V
(6-2C)(6-2DK6-36) GND:07PIN 4 30| ng ano [58 SHH SR o )
(6-7BX6-7D) IC1A 35 2 A0 Avss B2 o] 0.01uF
/2 Al vss |3 —4 +5Y 45V 5V
+5V A12 33 80 ) o o 32
(6-3 = A3 34| A12 P87 =91 10KF
C 630 1 A8 Ald 3 A1 P 18 A3t
\N A5 36 Ale Bspes 77 8 § 20§ R29 1.2KF C
74HCE5 371 4% RRPet [76 47¢< 47K 47K
A16 35 Ch P83
IC1B A7 —35] A6 CS P62
s (A A18 A18 a0 417 garer [ em
(620 <BAY } 4 A19 LA 411 Ate STOP P57 78
< L 12 a0 P56 X
AT 3 [70 TCO5 ] (47A)
74HC86 1 cso A22 a1 421 FMRS % gg‘ (478)
/;;mup A23 45| h22 34 [ DRS | (47A)
(67 > 1
vss ps2 (8L
o gg @ WAl L1 be: e poe CERE"> @78
&7 19 & JRAK 451 BacK FicA) [2 10K A0 45V
&3 & & PS50 ves s [BTOF> (658)
& & & JoRe——s1] £33 Pa7 153 Loa
&1 &3 13 /DR 52| P34 FI12 61 20p
&2 622 ci8 BRE P35 P45 [ ST /;;
100pX8 100pX8 100pX8 70R3 51 £ I reg
] T 58] vee pap |38
P40 ™CH |
(2-18) [7WAIT > /7 7
70 <TERE}
1 cus 2o
100p 10K v
,;; +
WS> @A)
©®70) [TBFEQ > .[
car L
100p /9; <TWEET) 61A)
Rt
(578) [DOPS X sv
N
[0 ISHEN
. BHEN] (6-58
B T < BREN] (6-5B) B
—<NET ] (5-18)
ok sv
10! I—’\/\/‘—of
(570 <TOR TPAST] (21A)
570) < /DR L cas .
570 <D 2 S
(5-70) <IDR 10
o 45V
o [BOF < TEF] (648)
o aND Aoy
10K 155353 1
- ok TOF ] (548)
64c) (IEV 25
- el p2 —j¢—o0GND 45V
P 155353 10K
155353 <TPTRG] (2-1A) .
1 car
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+5V
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c3s c3 N c®
0.1u o.1u C35 47010V
T]Dul\ﬁv
vss O -
aNp o— /7|7

1/6
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{3-8C)(6-4B){6-7B)

140

Do)

(180 <_AD.23___>

A0.23

+5Y 5V

RS5. R56
10K 10K

+5V 10Kx7
]

R57
A58
RS9

60

{578) 0

+5V

Vi 10Kx4
R&4

R67

+5V

10K

10
(574) < JACUTO

{5-74) < /FCUTO

{574) < /VPI

1
{6-4C) < /SLFS

(6-48)<7M240 } (6-4 7500
(BAB)&:’M =1 49

<mE

#

c74
oo

</IRG

5 —4 <TRG
€48 54p  CIPOEE

560
C75
330P
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15. Keyboard position code table

RECEIPT|JOUNAL 22 30 38 46 | 54 62 70 78 | 86 | 94 | 102 | 110 | 118 | 126
7 14 21 29 | 37 45 53 61 69 77 | 85 ] 93 | 101 [ 109 | 117 | 125
6 13 20 | 28 36 44 | 52 60 68 76 | 84 | 92 | 100 | 108 | 116 | 124
5 12 19 | 27 35 43 | 51 59 | 67 75 | 83 | 91 99 | 107 | 115 | 123
4 11 18 | 26 | 34 42 | 50 58 66 | 74 | 82 | 90 | 98 | 106 | 114 | 122
3 10 17 | 25 33 4 49 57 65 73 | 81 89 97 | 105 | 113 | 121
2 9 16 | 24 32 40 | 48 56 | 64 | 72 | 80O | 88 96 | 104 | 112 | 120
1 8 15 23 31 39 | 47 55 63 71 79 | 87 95 | 103 | 111 | 119
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