Specifications
CPU:
Memory:

Keyboard:
Mode:
Key:
Display Interface:
Mode:

Screen:

Color:

Graphic:
Character Configuration:
Alphanumeric:
Graphic Symbols:
Other Symbols:
User’s Definition:
Music: :

Cassette Interface:
Printer Interface:
Joystick interface:
Program Language:
Constants:

Decimal:

Hexadecimal:
Power Source:
Power Consumption:
Dimensions:

Weight:
Accessory:
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ORDER NO.EDCD 83-001

rvice Manual

Personal Computer

JR-200U

MN1800A (equivalent to 6802)
16K ROM (BASIC)

32K RAM

2K Video RAM

2K Character RAM

Sub CPU Transfer
63 Keys

RGB Sync Separation
Composite Video System
RF Modulation {Ch-3 and 4)
24 Lines by 32 Columns

8 Colors

64 by 48 Dot Matrix

95 Characters

17 Characters

64 Characters

A compass of 5 octaves allows
performance of melody consisting
triad cords

600/2400 BAUD Rate Changeable
Centronics Standard

Two Sockets

JR-BASIC5.0 and Machine Language

107*° 10 107®% and 0

$0 to $FFFF

AC 120 V+10%, 50/60 Hz :

8 W max. General Instructions

W: 2-3/16” (56 mm) o Refer to the Operating Instruction for operation and BASIC
D: 13-7/10" (348 mm) language.

H: 8-1/6” (208 mm) ® To check the performance, please use the Diagnostic Program.
Approx. 5-1/16 Ibs. (2-3 kg) ® Do not use thinner, benzine or alcohol to clean the cabinet.

RF Cables, Recording Cable and

Antenna Selector
e

Use a silicone treated cloth or a cloth dampened with a gentle
cleaning liguid that will not damage the cabinet.

Specifications are subject to change without notice.

Panasonic.

Matsushita Engineering and

Service Company
Division of Matsushita
Electric Corporation

of America

50 Meadowland Parkway,

Panasonic Hawaii, Inc.

91-238 Kauhi St. Ewa Beach.
P.O.Box 774

Honolulu, Hawaii 96808-0774

Panasonic Sales Company,
Division of Matsushita Electric
of Puerto Rico, Inc. :
Ave., 65 De Infanteria, KM 9.7
Victoria Industrial Park
Carolina, Puerto Rico 00630

Secaucus, New Jersey 07094

Matsushita Electric

of Canada Limited

5700 Ambler Drive, Mississauga,
Ontario, L4W 2T3

Panasonic Tokyo

Matsushita Electric Industrial Co., Ltd.
1-2, 1-chome, Shibakoen, Minato-ku,
Tokyo 105, Japan
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1.3. Function Check Program
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1. Diagnostic Programs
The JR-200U diagnostic program consists of three programs for use in RAM, ROM, and the Function Checking.

. 1.1. RAM Test Program (See the program list -1.)
. This program is used to detect malfunctions in the JR-200U dynamic RAM, Video RAM, and character RAM.

’ When a malfunction is detected an error message is displayed on the screen and processing is halted.

The RAM test program is written entirely in machine language, and can be executed only once because it will
rewrite data of all RAMs, Turn the main switch off and on when you want to load another program into the
JR-200U. |

(1) Operation Procedure
a. Switch the power supply ON.
b. Use the MLOAD command to load the program from cassette.
c. Input F=USR ($1100) from the keyboard to run the program.
d The following message will appear on the screen when the RAM test is completed normally.
RAM-TEST NORMAL END
Ready

If a malfunction is detected, an error message indicating the number of the malfunctioning iC will be dis-
played on the screen and processing will be halted.

i) One of the following messages will appear on the screen when a dynamic RAM malfunctions.
D-RAM ERROR!
DEVICE = IC8
Ready
| or
i D-RAM ERROR!
DEVICE = 1C9
Ready
or
, D-RAM ERROR!
| DEVICE = IC10
Ready
or
D-RAM ERROR!
DEVICE = IC11
Ready

i) Video RAM malfunction
V-RAM ERROR!

DEVICE = IC7
Ready
iii)  Character RAM malfunction
C-RAM ERROR! 1
DEVICE = IC6
Ready

1.2. ROM Test Program (See the program list -2.)
This program is used to detect maifunctions in the two ROMs used in the JR-200U,

When a malfunction is detected an error message is displayed on the screen and processing is halted.

The ROM test program is written entirely in machine language.

(1) Operation Procedure
a. Switch the power supply ON. )
b. Use the MLOAD command to load the program from cassette.
c. Input F=USR ($1000) from the keyboard to run the program.
d The following message will appear on the screen when the ROM test is completed normally.
ROM-TEST NORMAL END
Ready
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If a malfunction is detected, an error message indicating the number of the malfunctioning 1C will be dis-
played on the screen and processing will be halted.

One of the following messages will appear on the screen if a ROM malfunctions.

ROM ERROR!
DEVICE =1C4
Ready

or
ROM ERROR!
DEVICE = ICb
Ready

1.3. Function Check Program (See the program lists 3 and 4.)
This program is used to check Functions of the JR-200U. It tests the following items.

Printer output

CRT color balance

CRT distortion

Semi-graphic output

User defined pattern output

Keyboard input

Joystick input

Speaker output

Cassette tape MSAVE, MLOAD and VERIFY

% ok ok ok ok k%

*x K

This program consists of both BASIC and machine language programs.

(1) Operation Procedure

a. Switch the power supply ON.
Use the LOAD command to load the program from cassette.
Use the MLOAD command to load.the machine language program from cassette.
Run the program with the RUN command.
Printer output test
Check that the following data is printed normally.
1234567890abedefohi Jk InoPIrstuvxyz | "HEX87 C Jm~ | S (K< 7B+ J.
AABCDEFGHI JKLMHOPRRSTUYMKYZ '
f. CRT color balance test

i)  Check that the color of the color bars appearing on the screen.

o a0 o

Black Blue Red |Magenta| Green Cyan | Yellow | White

ii) Press any key to proceed to the next test.
g. CRT distortion test
i}  Check that the pattern appearing on the screen is not distorted.

2
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ii}  Press any key to proceed to the next test.
Semi-graphic output test
i)  Check that the semi-graphic pattern appearing on the screen is normal.
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ii) Press any key to proceed to the next test.
User defined pattern test
i) Check that the user defined pattern appearing on the screen is normal.
ii) Test1
Characters = White
Background = Blue
iii)  Press any key to proceed to the next test.
iv) Test2
Characters = Blue
Background = White

-
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Test 1: Blue
Test 2: White

Test 1: White

Test 2: Blue

v}  Press any key to proceed to the next test.
i. Keyboard input test

KEYBOARD TEST
EEENEENEEREEESRE B
BB EEEEEBENEEREN L
ll.l.lll.lllli!
B EEERNERENREEER W

R B R i

HIT BLINKIMG KEY
HIT 1 KEY

i)  Press the keys indicated on the screen.
ii) Press the SHIFT key as indicated on the screen.

iii}  Press the G%lA\lPH and GSQEH keys as indicated on the screen.

iii-i) Press the G%’?\‘IPH key, and then press ‘X'’ key.

iii-ii) Press the GF(!)ANPH key, and then press “Z" key.

iv)  Press the CTRL+C key as indicated on the screen.
}H(é; CTRL+C, AND THEM HIT RETURN

GOTC &96

After pressing CRTL+C to halt processing, return to the program by inputting GOTO 690 from the key-
board.
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k.  Joystick input test

JOYSTICK TEST 1

QYSTIC

WE THE JOY 1
DIRECTION OF

MO LE R _IN
THE THE RROW .

i} Move joystick 1 as indicated on the screen.
i}  Press the joystick switch as indicated on the screen.
iii)  Move joystick 2 as indicated on the screen.
iv)  Press the joystick switch as indicated on the screen.
L Speaker output test
i)} The same pattern as with the color balance test will appear on the screen and music will be
played from the speaker in monotones (tones are emitted by three sound sources in succes-
sion). If the music is played normally, press the BREAK key to return to the program.

T TV R T M -0
N 2 ol :

m.. Use the CLS command (CTRL+1) to clear the screen.

n. Cassette tape test
i} Input GOTO 1400 to start the program again.
ii)  Connect the cassette tape recorder and press the record button.

iii)  Press the RETURN key. (Saving)

; CASSETTE TEST
REAJE .casseTTETESTY, $10@8, $137F

R 1Re®8RT8seTTETES T
Eﬁi?wlau

Prifeine CASSETTETEST
¥ N b

HIT RETURM KEVY

iv)  Rewind the cassette, press the play button, and then press the RETURN key. {Verifying)
v)  Confirm that ““Ready’’ message appears on the screen without any error message.

(2) Processing at Error
If an error occurs during program execution, the program will stop at the step at which the error occured
{only with keyboard and joystick input tests).
’ 5
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3. Signal Code Table
3.1. Address Bus Singals

Signal Code Direction Function
A0 to A15 CPU CRTC CPU Address bus signal.
: ROM (16 bits)
——— MEMORY ADDRESS
CONTROLLER
———= ADDRESS BUS
CONTROLLER
——— PIA
ABO to AB10 CRTC T VRAM CRTC Address bus signal
for CRT display.
CRAM {ABO to AB10)
CRTC — MEMORY ADDRESS CRTC Address bus signal
CONTROLLER for Memory RAS—only
refresh. (ABO to AB6)
ADDRESS BUS —=— VRAM CPU Address bus signal
T controlled by 0, S signal.
CONTROLLER ———=— CRAM (ABO to AB10)
———— MEMORY ADDRESS
CONTROLLER
MAGO to MA7 MEMORY ADDRESS 8 bits Address bus signal.
CONTROLLER —————= DRAM
EO, E1 CRTC ——— MEMORY ADDRESS 2 bits external Address
CONTROLLER bus signal created by
CRTC for Memory controll.
3.2. Data Bus Singals
Signal Code Direction Function
DO to D7 CPU DATA BUS CPU Data bus signal.
CONTROLLER (8 bits)
DBO0 to DB7 DATA BUS —— CRTC Sysbt.em Data bus signal.
CONTROLLER ~——t———= ROM {8 bits)
——=— VRAM
—— CRAM
——— PIA
3.3. Sub CPU
Signal Code Direction Function
KSTO to KST9 SUB CPU KEYBOARD Key strobe signal.
(KSTO to KST7)
Joystick strobe signal.
(KST8, KST9)
KINO to KIN7 KEYBOARD :l—-— SUB CPU Key-in signal.
JOYSTICK {KINO to KIN7)
Joystick-on signal.
(KINO to KIN5)
KDO to KD7 SUB CPU — PJA Key Code Data signal.
{8 bits)

18
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3.4. External Bus

Signal Code Direction Function
E¢, CRTC EXTERNAL CPU clock ¢2
EQUIPMENT
EO, S CRTC EXTERNAL Clock for peripheral chips.
EQUIPMENT
ER/W CPU EXTERNAL CPU Read/Write signal.
EQUIPMENT
VMA CPU EXTERNAL Valid memory address
EQUIPMENT signal.
ERESET POWER ON RESET EXTERNAL System reset signal.
CIRCUIT EQUIPMENT
SYSINT PIA EXTERNAL System interrupt signal.
EQUIPMENT
USERINT PIA EXTERNAL User interrupt signal.
EQUIPMENT
KILL CPTC EXTERNAL ROMO (iC5) kill signal.
EQUIPMENT
DRAMSEL CRTC EXTERNAL DRAM RAM Select signal.
RAS CRTC EXTERNAL DRAM RAS timing signal for
DRAM.
TCAS CRTC EXTERNAL DRAM CAS timing signal for
DRAM.
ADSEL CRTC EXTERNAL DRAM Memory address select
signal.
DRAM¢ IN CRTC EXTERNAL DRAM Input data signal
DRAM1 IN to DRAM.
DRAM¢ OUT CRTC EXTERNAL DRAM Output data signal
DRAM1 OUT from DRAM.
3.5. Printer Interface
Signal Code Direction Function
PDATAO to PIA PRINTER Data bus signal to printer.
PDATA7?
STROBE PIA PRINTER Strobe signal.
INITIAL PIA PRINTER PRINTER reset signal.
BUSY PIA PRINTER Busy signal to system.
PSEL PIA PRINTER PRINTER select signal.

19
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4. Memory Map

$0000
BASIC work area
$0800 °
|
|
User RAM area
$4000 |
Built-in RAM (Dynamic RAM 32 K)
$8000
User-defined pattern area 1 7
$A000 [i Display code area
User-defined pattern area 2 Static RAM
BASIC ROM area 1 / $Cs00
8K // Display
/ Attribute area
$C000 -
$C800 VRAM area == _$c800
$D000 /0 area . 1/0 Interface (MN1271) I .
AQO
$D800 Character generator RAM System I
CRTC (YLHSD61K201F) :
$CC00 _L
$E000
AN
AN
AN
N
BASIC ROM area 2 ) N
8K Static RAM 2 K
20
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5. Schematic Diagram

5.1. Power Supply and Keyboard
@KSTO
3 KST
! KST 2
%KST!
HEn (Keyboard)
7'KST5
KST 6
%K5T7
" 1 3 5 7 9 - BREAK | CTRL
@ DD D DD DO DM
W H R R K R L Hwor
@l AN N N NN AN
W R EH N R
MULT! LEAD |@ KIN 2 A NN A NN AN AN A AN AA NN AN A)
oo WHRRERHY
A P A X3 AN
T M Y h Y Y Y DY [ GRAPH OFF
A LILE AN MY M MmN ™M M
Y W W W WY Yoo
KIN S M N N NN DN DN NN M
W K R R R ¥ R Y
SLKING A A R A A 8N
Y, W YW W YW Y VY Ve
% LLL: Pan WA 2 S S ST Jan
. \NVZRRN VAN PZRRAN VAN \
'LGs C}Vellow
@) LED
@: LEDG @ Qrange \i\ (LN819RP)
@){sps ~ Red
. \
| SPG Blue gﬂ speaker
@ O (EAS-P135)
Power Supply Block Main P.C.B.

White.
A

O—o\oA—O—

AC LINE NOISE
FILTER
YLPFNMC2020

Black.

Transformer
YLPTIT322

D81
YLvDS2ve10 |~

FL2
YLPFNDSS310

e 1sop

e

Key sW

I%

16Y 22000P x 16

P VL.@!

(31}

0V 10004 - ‘(T-
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l 6.2. Keyboard

Speaker LED

Multi Lead

6.3. Power Supply T~

—
~—
Transformer Power Supply Cord
YLPTIT322 YLBWRE5956
|
Hold Plate
YLMUBC001900
1 1
— .
2P Socket
YLQRWAS5002, YLQRWT0502 + + / Black
= S
' ’ Il Power SW
[ E——— YLSVWK2A44
—u
Red
/White

Y LMUB000 1500

Solderless Terminal/ N Hold Plate
YLQTG0003300 [~

White

Noise Filter Solderless Terminal
YLPFNMC2020 YLQTG0003300
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7. Waveforms

7.1. Power On Reset Timing

Power on ——_I

|
g
7.2. Basic Timing (See levels are TTL level:5 V)
- |=-70ms

NN nunnnnninnhnhnninnEnnnnii
G ipinipininininSpininipinSnininliy
CSVRAM 1 I 1
CSCRAM | J—L I_
M M

mi=

0.14us

T.us 1.1

[e—0.28us—w={

0.7us 0.77us 0.77us

7.3. Dynamic RAM R/W Timing
(1) Write Timing (All levels are TTL level:5 V)

¢35 280ns - 490ns -l 280ns
#, - 1,260ns —
- 1,050ns
RAS 840ns
ADSEL 840ns
CAS J-—140 ——l .
ne 70ns I
LOAD 108ns ]
le——175ns— e 175ns

Memory Address Y Rowadd. Y CowmnAdd. Y ColumnAdd. Y ColumnAdd. X' Column Add. Row Add. (Refresh Add.)
EAQ 210r 210ns 210ns
EA1 420ns
Data Shift t 1 1 ?
Position 1st bit 2nd bit 3rd bit 4th bit

{5th bit) (6th bit) (7th bit} (8th bit)
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(2) Read Timing (All levels are TTL level:5 V)

| 49 o | -
0,8 280ns -1 Ons s 280ns
® — ns —
. |- 1,260 ~
é; ________}- - —1,060ns
RAS ] 840ns
C
ADSEL 840ns
CAS I-—140 ‘ I I
b 70ns _l—
i re-105ns 175ns
; M. Address: YROW AddY Column Add. X Column Add. X Column Add. j Column Add. ﬂ x
EAQ 210ns 210ns————= 210ns————=]
EAT |= 420ns
e —140NS i
Data Bus  ———m— o e e e e XR" Data x
> Data Shift
Position f ’ ’ f
1st bit 2nd bit 3rd bit 4th bit
(5th bit) {6th bit) (7th bit) (8th bit}
7.4. CRTC Basic Timing (All levels are TTL level:5 V)
280ns 420 420ns———J-
$,8 -
420ns 280ns te—280ns —=
CSVRAM 560ns% 210ns
CSCRAM 980ns 280ns 700ns 280ns—=|
The 5601 560ns 560ns | 560
s . 560ns
1120ns
TeHR -—Ij ‘1 40ns l—
T dot 70ns '_I I._J L—I l—] L-I I——I l—l u l—l U L‘I

Address Bus x cPU ‘XVRAM1 VRAM2L cPU Y CRAM XVRAMTX cPU XVHAM'TX CRAM x CPU

| ] .

n—1 pos. "N position n position N pOs.m rastery n+1 position n+1 position nH pos. m raster
Data Bus m rab, paitern CPU attribute A demay °°de CPU X pattern x attribute x CPU x display code X pattern X CPU

Pattern Data n—1 position m raster pattern data X n position m raster pattern data Xn+1 position m raster pattern data
. 'th 8 1st 2nd 3rd 4th 5th 6th 7th 8th 1st 2nd x 3rd x 4Ath 5th 6th 7th
Dot Signal dot x dot x dot j dot dot dot A_dot dot _A_dot dot dot dot dot
L—n—Z position m raster pattern —,L n—1 position m raster pattern
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7.5. CRTC Synchronizing Timing (All levels are TTL level:5 V)

H-SYNC ‘ I I —{— I L
H-BLANK__] J L ' §—
L9.99m Ta 9.01us ‘ 44.7us S 52
63.70us
(1H)
V-SYNC rl ;l,_ r-l
V-BLANK £
211 24H 2.24H
T (1.53ms) (14.26ms) 5H
{0.19ms) (0.32ms)
256H
{16.3ms)
H-SYNC ———l_l
BURST-FLAG l
L4'47”s 111 2.22
HS us
7.6. Keyboard Scanning
4-bit Data Key Scan Data (decoded data)
D C B A | KSTO|KST1|KST2 |[KST3 |KST4 [KST5 | KST6 KST7 |KST8 | KST9
0 0 0 0 0 1 1 1 1 1 1 1 1 1
0 0 0 1 1 0 1 1 1 1 1 1 1 1
0 0} 1 0 1 1 0 1 1 1 1 1 1 1
0 0 1 1 1 1 1 0 1 1 1 1 1 1
0 1 0 0 1 1 1 1 0 1 1 1 1 1
(VN 1 0 1 1 1 1 1 1 0 1 1 1 1
0 1 1 0 1 1 1 1 1 1 0 1 1 1
0 1 1 1 1 1 1 1 1 1 1 0 1 1
1 0 0 0 1 1 1 1 1 1 1 1 0 1
1 0 0 1 1 1 1 1 1 1 1 1 1 0
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8. Circuit Descriptions (See the waveforms 7.2.)

8.1.

8.2.

Basic Timing Generator.
Timing for the JR-200U is provided by the basic timing generator composed of a crystal oscillator and CRT
controller (CRTC: 80-pin flat package).

TCLK is the crystal oscillator frequency with a middle frequency of 14.31818 MHz (four times the burst
frequency in the NTSC system).

¢, and ¢, are two-phase clocks required by the CPU. ©,S is a clock required by the peripheral LSI. The ¢, and
¢, S signals are similar, but the latter is required because the phases of ¢, and ¢, change when reading from
or writing into the dynamic RAM. *1 (Details are described in paragraph 18-3, Dynamic RAM)

*1 Because hardware timers are operated from ¢, S as the standard clock, correct timer values cannot be ob-
tained if the phase of the standard clock changes.

CRTC (HD&IK201)

20P X’tal l
30 g1

Wiy e
2P ok |
2ok R2f——o042
' 5
L330P  ==o00p 34———o0g2s

» %

Telk

CPU
An MN18AO0O0 (1.5 MHz version) is used as the CPU,

The CPU is synchronized by clocks ¢,, $2, and ¢, S from the basic timing generator. The repetition frequency
of ¢,5 is approximately 1.34 MHz, but its pulse width is approximately 0.28 us, so a 1.5 MHz CPU is used, pro-
viding some tolerance.
(1) Reset Operation at Power-on
A reset signal is generated to operate the CPU properly from its starting address and initialize the system
when power is turned on.

+5v
a
10K
RESET
b1 {>° c
33u
a ’
(+5V)
TTL Threshold leve!
b H (approximately 1.4V)
]
i
'_—
¢
(RESET)

t ~— CPU start

Approximately 80ms
Power on
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(2) Address Bus Signal Control
The video refresh memory (VRAM) and character pattern memory (CRAM) are used by the CPU and
CRT controller.

In the JR-200U, the CPU and CRT controller time-share the VRAM and CRAM.

CPU address bus signals are output only at ¢,S timing so the address bus must be controlled to open
other timing to the CRT controller.

o 11 [ 1 [

¢, S

CPU addresses X : J X

(AO~AT1S) : ; : )
Controlled VI \ I
addresses | S )
(ABO~AB10) |
Open to ,  CPU Open to
the CRTC addresses the CRTC addresses

____._}L_

-

CPU |
|

1

t

)

]

Address bus control timing

|
|
|
l As shown in the timing chart, CPU addresses (AQ to A15} are sent to the controlled address bus (ABO to
(AB10) at ¢, S periods only, and held in the pending state during other periods.
|

(3) Data Bus Signal Control
Like address bus signals, data bus signals are used by the CPU only at ¢, S timing, and those at other times
are sent to the CRT controller.

This is done by controlling the bus transceiver (74LS245) with ¢, S and read/write signals.

(4) Read/write Signal Control «
The VRAM and CRAM may use the same device with continuous timing from the CPU and CRT con- |
troller.

In this case, CPU read/write signals are input into the VRAM and CRAM after control signals to prevent ]
malfunction at the change of timing while writing from the CPU. i

This control circuit is included in the CRTC.

:‘ $1 _-' l » —l l
925 I

RIW —\

R/W VRAM

(Note)- R/W VRAM — Read/write signals to VRAM and CRAM.
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(5) Device-select Signal Generation
Device-select signals are generated to select devices allocated on the memory map. In the JR-200U, these
signals are included in the CRTC functions to reduce the quantity of elements.

IXTRIXT] A1;:ddr:s1szs|gn21 1 Ta10 T A9 VMA Signal name Address space Application
0 0 * * ¥ * * 1 CASO 0~S3FFF .
o | 1 | [ * [~ | * [~ 1 CAS1 SA000~STFFF | _Yremic RAM
1 1 0 o 0 ¥ * 1 CSVRAM SC000~SC7FFF VRAM
1 1 0 1 0 * * 1 CSCRAM SD000~SD7FF CRAM
1 1 0 0 1 0 0 1 Cs1/0 SC800~SCOFF 1/0 Chip (MN1271)
1 1 0 0 1 0 1 SCAO00~SCBFF CRTC

{Note) For CSVRAM and CSCRAM, address select signals are output even at the
timing used by the CRT controller.
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CRTC
¥
e TCLK 5 50
3 D: 51
3 57
RESET 59
RESET 60
EO, 6l
EO,S - 30 65
0, - 32 58
0,8 2 g 34
’ l DO 9 16 I514 131211 109
]
+5v = > [> > e 0 e
Ol = ™ot s o
I0Kx4 3333 —]
,J’—-| O vss Reset 040
2] Holt Tsc 339
—3 0 % g1 3 —
at]iwe 02 h37 [—{>c
10, 4 II—SE VMA RE []36
6 —_— Vece j’ 3
g NMI Standby [135 —=+5V
7 8A R/W P34 DO g 2
+5V—=— 80 vec oo h33 DI 7 spRBL
D2 1 oB2
— 9 A0 0132 —— r———D3 16 4 -
———10Q Al p2p31 ——— oa 1° [ oBa )
——1 lia  ef—
|, ———11 [ A2 p3 30— D5 3 7 DBS J
| ————12[] A3 04129 — - D6 I:2 sl 0B .
,———13[] A4 psp2s D7 1, o o RBT Ao
—14 [ A5 peflo7 A J LS245
——15[] A6 p7 126 ——— ] _
—16Q A7 AI5025 j
——17[] A8 A1424 <
|, ——18Q A9 a3 23 :
/—-IQE AIO aizfl22 ~ LS367
L —— oo At vss 12}
| l____AIO 2 N ABIO 4
. AS 10 9 ABS
MN1800A. A8 |, | _AB8
L &4 5_A.L/
(a6 |, I AB6
)
T 9
\_ALF_-,;_ABL/
a4 | laBs
;M__lm of—abY ___/ AB3
A2 Y. | AB2 |
Al |, | ABI
(A0 |3 .[ABO
L 15
T LS367
CPV Circuit
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8.3. Dynamic RAM
The main storage in the JR-200U uses 64-kilobit dynamic RAMs. They are used to reduce the quantity of

elements.

For efficient memory use in byte lengths, parallel-to-series and series-to-parallel conversions are made at write
and read respectively using two 64-kilobit dynamic RAMs for a capacity of 16 kilobytes.

(1) Write Operation (See the waveforms 7.3(1)).
W1, W2: Data bus signals are divided into upper and fower segments of 4 bits each, which are latched in

W3:

w4a:

W5:
W6:
W7:
w8:
W9:
W10:
W11:

two shift registers.

The lower 8 bits (ABO to AB7) of an address bus signal are input to the memory address to
send RAM signals.

Address bus signals (A8 to A13) and external addresses {EAQ, EA1) are input to the memory
address, and the shift register lower bits are written upon input of CAS signals.

The external address is advanced by one and the shift register is shifted by a bit.

The same operation as W4 is performed.

The same operation as W5 is performed.

The same operation as W4 is performed.

The same operation as W5 is performed.

The same operation as W4 is performed.

The write operation is complete.

(2) Read Operation

R1:
R2:

R3:
R4:
R5:
R6:
R7:
R8:
R9:

R10:

The lower 8 bits of address bus signals are input to the memory address to send RAS signals.
Address bus signals {A8 to A13) and external addresses (EAQ, EA1) are input to the memory
address, and CAS signals are input to store the output data of the memory in the shift registers.
The external address is advanced by one and the shift register is shifted by a bit.

The same operation as R2 is performed.

The same operation as R3 is performed.

The same operation as R2 is performed.

The same operation as R3 is performed.

The same operation as R2 is performed.

The contents of the shift registers are arranged in the same two 4-bit groups as those latched at
the time of a write operation, and the 4 bits from each of the two registers are output to the
data bus.

The read operation is complete.
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84. ROM
The ROM has a capacity of 16 kilobytes, being composed of two 8-kilobyte mask ROMs.

A BASIC interpreter and an /O control routine are included in the ROM.

[ROM Memory Map]

$A000" I
ROMO

$BFFF

$E000
ROM1

$FFFF

Chip select signals for ROMO and ROM1 are output to the ROM from the CRTC. The CRTC also controls the
ROM as follows:

[KILL signall

When the four-pin {KiLL) input to the CRTC is at ground level, a chip select signal (CSROMO0) for ROMO is not
output even if the CPU accesses addresses $A000 to $BFFF. ROMO includes a BASIC interpreter, which can
override calls to ROMO as when floppy disk BASIC is used.

i
H
;
T
¢
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8.5. Video Refresh RAM
The VRAM employs a 2-kilobyte static RAM.

SC00C 1 User-defined pattern area
$C100 < $C000 ~ SCOFF
Display code area
$C100 ~ $C3FF
SC400 /J .
T User-defined pattern area
SC500 ﬁ $C400 ~ $CAFF
Attribute area
$C500 ~ $C7FF
SC7FF "“‘

VRAM Memory Map

The VRAM is divided into four areas, as shown in the memory map. Details are described in the CRT controller
paragraph.

S
(CSVRAM) VRAM
57 aplo [ 18
AB9
——=J22
| AB 8 |5 7leer
AB 7 DB 6
——1 16
AB 6 I, DB5
" AB 5 15
2B 4] i 14l DB
CRTC "AB 3 | 13| D83
AB 2 5 m DB2
6
" AB | 7 1o|08!
AB O | DBO
)
58 21 20
R/W VRAM j,>°

The chip select signal {CSVRAM) and read/write signal (R/W VRAM) for the VRAM are output from the CRTC.
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86. Character Generator RAM
The CRAM employs a 2-kilobyte static RAM,

A ROM is usually used for this function, but the JR-200U uses a RAM because it provides faster access.

When power is turned on the CPU through the 1/0 interface, reads the character patterns contained in the
internal ROM of the sub-CPU (MN1544 CJR) and stores them in the CRAM.

[CRAM Memory Map]

$0po000

$D7FF

The chip select signal (CSVRAM) and read/write signal (R/W VRAM) for the CRAM are output from the CTRC.

L CRAM
59 ABIO 9 [

e
rAg: 22
A
23 17 DB 7
AB 7 DB 6
- i 16
AB 6
AB5 )32 15{ 285 |
Y as 4] . 14| DB4
CRTC B3|, 13].083
AB 2 s m DB2
AB | 7 0 D8I
AB O {, DBO
p——— 9
58 2120
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8.7. CRT Controller and Video Interface

(1) Basic Operations of the CRT Controlier
a. Screen formation

One picture element = One dot

1st column 2nd column Z 32nd column
L
- [ ———
Scanning line 12345678{12346678[12 45/____ m
'
2
1st character
line
|
2nd character
Iinet 14
i )
| b |
| \ | I
| ' | |
o e
| 1 | |
1 |
| ) ! I
| , |
| ! [
. 185t
24th character izn
line 190t
192th
!
*each character is made of an 8- by 8-dot matrix TV Screen

Screen Formation

The screen of the JR-200U shown in the figure is formed by:

Character formation 8 x 8 dots
Number of characters 32 characters (per line)
X 24 lines

The CRT displays 32 characters per line, using eight horizontal lines. The effective 256 (8x32) dots
in a horizontal line are controlled by the dot clock (Tdot = 7.15909 MHz), and character timing
(TCHR) is generated every eight dots to control the characters. The lines are controlled by the
counter that counts every eight horizontal lines.

b. Display character and character pattern control
The controller has two kinds of information, character information and color information (attrib-
ute), in the video refresh memory (VRAM), and character pattern information in the character
pattern memory (CRAM), displaying color-controlled characters on the CRT. Memory addresses in
the display code area of the VRAM are allocated corresponding to display positions on the screen.
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{column)
0 1 31
0 | $C100[$C101 $C11F
= 1 $C120($C121 $C13F
£
23 |$C3E1 [$C3E1 $C3FF

{Display Position on Screen and Display Code Area of VRAM]

The data in this area is a character code used in BASIC in the normal display mode (normal mode).

Color information is stored in the attribute area. Memory addresses in this attribute area, like those
in the display code area, are allocated corresponding to display positions on the screen.

The data in address $C100 in the display code area is displayed on the screen according to that of

address $C500.
(column)
0 1 31
0 |$C500($C501 $C51F
_| 1 |$Cbh20i$C521 $C53F
2
23 | $C7E0|$C7E1 $C7FF

[Display Position on Screen and Attribute Area of VRAM]

40




Brought to you by Vintage Volts - http://www.vintagevolts.com

® Contents of Attribute

D7 D6 D5 D4 D3 D2 DI DO
[Mi Twmo ] sc]er | 8| rs | FrR| Fa|

Character color
specification

Backgroun& color
specification

Mode specification

® Color Specification

G R B
Black 0 0 0
Blue 0 0 1
Red 0 1 0
Violet 0 1 1
Green 1 0 0
Light blue 1 0 1
Yellow 1 1 0
White 1 1 1
® Mode Specification
M1 Mo Mode
0 0 Normal display mode
0 1 User-defined display mode
1 0 Semi-graphic display mode

(Note) Inverted display is performed, ex-
changing character color specification
with background color specification,
by software.

If the mode in the attribute area corresponding to the display position on the screen is specified as
the normal mode, the CRAM data is read out because display patterns are obtained from the display
code area. (The data in the display code area and those indicating the positions of eight horizontal
lines are read out as the addresses of the CRAM.)

The CRAM pattern data, CRAM, attribute character color information if the CRAM bit is 1 and
background color information if 0, are output to the CRT while being shifted in bits by the dot
timing.
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[Character Display Fiow in Normal Display Mode}

The attribute area is read from
the raster position of CRT

Is display Normal?

The display code area is read from
the raster position of CRT

Raster addresses are added to the
data in the display code area and
read CRAM

Is the CRAM bit 1? No

Character color Background color
is output is ouput

The data in the CRAM is
shifted

Shifted 8 times?
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c. User-defined pattern display [M1=0, M0=1]
If the attribute area mode is specified as user-defined pattern display mode, character patterns are
determined by the data in the user-defined pattern area and not by those in the CRAM.

The JR-200U allows 64 user-defined patterns.
Character codes that can be defined by users

$20 (Space) ~ $3F (?) [$C000 ~ $COFF]
$40( @ ) ~ $5F(—) [$C400 ~ $CAFF]

® User-defined pattern area

$C000
User-defined pattern $COFF
$C100
Display code
$C3FF
$C400
User-defined pattern $CAFF
$C500
Attribute
$C7FF

d.  Semi-graphic display [M1=1, M0=0]
If the attribute area mode is specified as the semi-graphic display mode, character patterns are not
displayed, but the four quarters of each 8x8-dot area are specified as a color and displayed accord-

ing to the data in the display code area and attribute area. Each quarter is formed of 4x4 dots, and
is specified in color as follows:

[Display Position on Screen)

Column
o} | 2
LI T7TT T 117
—-1—'—l—-—l—l—'—— B N Ry, - -
= LL 1 .__b.z_..___.-
L J____IT__I._Lé _____ ————
0 :T: ! " L1
| _|_|_|._ 4...]..*....----..--
T
B R RE R Fr 3o vh e
B el e it
IR R
o | prrHATT T
j =
= i T I O O I | (T
-
2
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[Contents of VRAM Semi-graphic Display]
D7 D6 D5 D4 D3 D2 Dl DO

$C100 c_| sl [ s o | ORI | 8
G | R | B G ] R ] B

$c101 — o3
| [ 0 G | R | B G | R | B

$C500 y .
| | 0 G | R | B G | R | B

$C501 2 e

Frame display
The CRT controller of the JR-200U provides for frame display.

The frame is a mono-color display around the effective screen area of 32 characters x 24 lines.

[Frame Display]

2 lines
width
32 columns
24 lines
2 lines
width

L .

4 characters 4 characters
width width

The frame is composed of a four-character space on each side and a two-line space on each end.

The frame color is displayed as the color specified by writing color data in address $CAQOQ.

Data Color
0 Black
Blue
Red
Violet
Green
Light Blue
Yellow
White

Nioloals|lw [ N|-=

The low-order three bits of the data written in address $CA00 are valid, but the upper bits are
ignored,

Only writing to this address is valid; reading is impossible,
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(2) Video Signal Generator
The CRTC (CRT controller) of the JR-200U is composed of an exclusive LSl shown in the circuit
diagram.

HD61K201F

(A5 | o
___Al4
10
IYEM I
ai]!2 o
13 45
a0 |, ot

A9 1|5
ABIO| ¢q
AB9 leg 37

ol

@|

H-SYNC
V-SYNC
SYNC

a7 || 39
AB6 |3 40
AB5
AB4
AB3 |- BURST-FLAG
ol
ABO 1gg

1)

DB7 |.q

DB6 |og
DB5 |,
DB4 |56
DB3 |-
DB2 |53
DBl |5,
0BO |,

B/W : 6
VMA 19 \

TCLK 5
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™ I I I l L
TCHR ‘—l r—l J—l

T dor Uy uuryryuraryrire g urr

cpu_ fvramt Y'vRamz X cru X cram Y veawi ' cru Yveam2 ) cram | cpu

System Y
address bus

nA Y aoc X cru X wmRe X tn+ia Y cpu Yto+nioc Y netimre [ cpu

paabes —1MmRp X cru )
(note}
Pattern data (n—1)-position m-raster pattern data X n-position m-raster pattern data X (n+1)-position m-raster
pattern data
- h 3 4th 5th 6th 7th 8 1st d 3rd 4th 5th 6th 8
SETII €0 610 €79 €50 650 €0 60 50 050 639 020 50 50 9 630 60 150 6
.|= {n—1)-position dot signal ! n-position dot signai —!
{Note)
1. {(n—1)/mRP means (n—1)-position m-raster pattern data
2. nA means n attribute

3. nDC means n display code
[CRTC Basic Timing Chart]

H-SYNC I I %’L I I

H-BLANK _l [ 4 |
l—9.99 A48us ' —]
s rgTpy 13.48y , 35.76us w—fe—9.905
63.70us
(1H)

V-SYNC l_l | — n
V-BLANK _—l 1 ] e l

40H l J
— 2 H—el 192H
H—=13H1 : ' (12.2ms] t=21H
(0.19ms) (2.54ms) (1.33ms)

256H
(16.3ms) o

H-SYNC __‘_—L
BURST-FLAG I I :
L4.47mJ—L—J

1.11us 2.22us
" [CRTC Synchronizing Timing Chart]
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(3) Video Signal Processor
The JR-200U has three kinds of video outputs.

a. RGB synchronizing signal separation output
This video signal is output to the connector through a buffer because the CRTC needs output
circuit, buffering.

G ' [Dc = Pin 7
R [Dc Pin 6
B H>c » Pin 8
H-SYNC [Dc Pin 4
V-SYNC Dc —= Pin 5

7416 330 x5

5V

b. Composite video signal output
Because composite video signals are not generated in the CRTC, an e)gternal circuit is added to
generate the signals.

Luminance signals are generated by the resistance adder from R.G.B. signals and synchronizing
signals.

5V

[a]]

-3
< R
22K
100

TR
2SD636

Y%
3

76  OUTPUT CONNECTOR
AN Pin3

}
4
|
/ |
|
i N
A
680
560
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Luminance signals are selected so that signal R is 2 and signal G is 4 when the deviation of signal B is 1.

White
Yellow
Light blue
Green
Violet
Red

Blue

Black

Synchronizing signal

(Note)  Voltage terminated in 75.

Color signal formation

Color signals for the eight colors should be added to the luminance signals as a phase difference to
the burst signal (3.579545 MHz).

Yellow
167°
180°
Color burst
347°
73. Blue

240.7° 283.5°
Green Light blue

[Phase of Color Signal in NTSC System]

1.08 vV

086V
- - 078V
- 07V

062V

054V
———————— 0.46 V
R 0.38V
03V

- 0.6 V (p-p)

-] I 0.2V (p-p)
1

ov

f f ! ! f ! f ! terminated 3t 752)

rll

Synchronizing Color Black, Blue, Red, Violet, Green, Light Yellow, White
signal, burst, blue,

[Color Composite Video Signal]
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The phase difference can be considered below, based on the timing chart.

Violet
77°

Yellow Blue
180° . °
13
AN
302°
257° Light blue

When the TTL gate delay is 10 ns {TPY), a phase difference of approximately 13 degrees occurs at
fo=3.579545 MHz. The counter output is used as a colorsignal in the NTSC system, making use of
that phase difference.

The color signal selected by R.G.B. signals is added to the luminance signal by the resistance adder
through the filter.

Also the burst signal, like the color signal, is added to the luminance signal by the resistance adder
through the filter after BURST and AND output from the CRTC are provided. The burst signal
phase-adjusts the filter circuit for the phases of color and burst signals.

When a black-and-white monitor is used, the display quality is degraded if the color signal is added.
To avoid this, a switch (SW1-2) is provided to cut the color signal.

The composite signal made in the resistance adder is output to pin 3 of the connector through the
emitter follower circuit and the 75-ohm series resistance.

RF signal
Composite video signals are output to a pin jack after modulation by the RF converter to connect
the JR-200U to a home television.

Channel 3 or 4 of the television is chosen with the DIP switch (SW1-3).
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8.8. 1/0 Interface (PIA)

The 1/0 interface is composed of the MN1271 and other hardware.

— KSTOP
L P/? 0
RO~} AT <rL DATA Key board
KON
$28 ———= PIO 4 bit CPU Joy stick
PBO KACK MN1544 — 1
RESET ——= PBI KTEST Joy stick
[ sti
PB7 KSTATZ L | 2
CS — o oud rate
PD5 b_ CTXD switch
Cassette
PD7 CRED signal
PDG ‘ CREM processor
CPU
address bus
P? 0
DATA
CPU pC7 >
data bus —_—
PB2 STROBE Printer
INIT signal
= PB3 processor :
S PB4 BUSY 3
2 ]
z PBS PSEL :
fi
TCC
TCD Audio
TCF signal
; processor
PB6 }
D=
SDI FE
cS
PDO — RS-232C
PD I T prﬂ?::)slor
PD2 E
PD3 R._S_
PD4 ER

51




Brought to you by Vintage Volts - http://www.vintagevolts.com

(1) Keyboard interface

MN1544CJR
Baud rate
switch
o— | 28 P33
\,Ji .
26 P3I
MN1271
25 |-£30 Ls145
15 14 13 |2
64 PA7 ]
63 PAG 5 | 2 3 4 5 6 7 9 |01l
o N FEEEEELEE
6l PA4 13 (Qxxy.xxzxxx
60 PA3 5 2] SACLLY A W P W .\
59 [ PA2 4 BHEE 6 60006000
58 PAI 3 3 KNS & & & OO0
57 PAQ 2 BB 660000000
2HM_6 66-0-00-00-00—
| KACK 7 3HI2 & 600000000
2 KTEST 8 o 6 60 60000000
KSTATC 24 20lKINO & & & O D OO-O-DD
STI
30 —OC Al 0 Keyboard -~
5 ¥
s =
g3

KSTOP

Key detection
signal

The keyboard interface detects ON/OFF signals of keys and joysticks with the 4-bit CPU (MN1544 CJR)
and sends the detection results to the main CPU through the 1/0 interface (MN1271).

Ten strobe signals (KSTO to KST9), for detecting the keyboard and joysticks, are made from the outputs
(P30 and to P33) of the MN1544 CJR by the decoder (74L.5145).
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Keyboard interface functions
Transfer of display character patterns
Transfers character patterns stored in the MN1544 when “h

is turned on.

Transfer of baud rate information :
Transfers baud rate information aftern'a\sfemngdwamrm_ﬂ KEEST oy
nals just afer power is tumed on. R ]

Transfer of key information
Transfers character codes assigned to keys when keys are depressed.

Transfer of joystick information
Transfers joystick 1 and 2 information (each 1 byte of ON/OFF data) together with character codes.

Interface signal functions

KSTOP signal (BREAK key detection and interrupt signal) KSTOP is an output pulse indicating that

the BREAK key is depressed. This signal is connected to the CPU non-maskable mnterrupt (MNI)
input.

KON signal (ON key interrupt signal)
KON is an output pulse indicating that the 4-bit CPU requires the main CPU to transfer data.

This signal is connected to P10 of the MN1271. When the signal is output, the data to be transferred
is set up.

KDATA signal (Data signal)
KDATA is a data signal sent by the 4-bit CPU.

KSTAT2 signal {(Operation mode control status signal)
KSTAT2 is used to specify the input information transfer system (*1) to the 4-bit CPU.

KACK signal (Data read complete response signal)

KACK is a response signal (pulse signal) indicating that the main CPU has received KON signals and
read KDATA signals.

KTEST signal (Key test signal)
KTEST is a signal indicating that the main CPU requires the key test result.

Processing by 4-bit CPU
a) Key buffer data not yet sent or now being sent are all made invalid.

b) Key and joystick information is detected and the results are transferred.

Input information transfer system :
The system defines the operation mode, based on which the 4-bit CPU conducts a keyboard test, by
operation mode control status signals {(KSTAT2). The operation mode may be BASIC mode or
neutral mode. Operation mode is set by keying |CTRL| + I Letterl.

a) KSTAT2 =0 (BASIC mode)

When [ CTRL| + | Letter| is keyed in, letters or the letter code assigned to one letter key
is generated.

(Example) When keys |CTRL +EI are depressed, the five-letter character code PRINT
is generated.

b) KSTAT2 = 1 {(Neutral mode)

When is keyed in, the transmission code ($10 to $18) assigned to one letter key is
generated.

(Example) When key E] is depressed, character code $10 is generated.

In this mode, the key operation is valid with letter/numeral mode and graphics mode,
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d. Typical procedure
® Immediately after power is turned on.

Main CPU
2 ] 2 ‘a‘.'-’ YA
%) I\ AR ¥ [ % &%
= 2 I 4 T %
i)\ of[Z ¢ 5//5 % S/ [z ¢ gl &
cf fe xf ¥ zf /2 ol [«
Sub CPU
\ /
{note)—e
Power ON ROM data 2048 .
(Data is output in the order
of iow to high address.)
{Note) Ordinary processing thereafter
® Ordinary key detection
Main CPU 15
= & '
X 4 X QYA X
</ © </z o\ [<fz % )
<
1= Y 4 ¢
af [0 Q Q b W™
¥l Jx X ¥
Sub CPU {f

-

_[ k1| | «x2 || «xs |_”_| Kn BREAK |
} } { 4 {

Key on Key on Key on Key on

©
¥
N
\/7g
<
Q
¥

Key on

@ Repeat operation

Main CPU -
¥ ¥ &7
g A
8 Q
¥ x

Sub CPU

KACK
Ko
ATA
KoN
KACK
KACK
\(ACK

1 e L
* ? f f

I
Key on Key on, Key on, Key on
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® Key detection required by main CPU

Main CPU

Sub CPU

e. Keyboard Matrix

KSTO KST1 KST2 KST3 KST4 KST5 KST6 KST7
(P20) (P21) (P22) (P23) (P30) (P31) (P32) (P33)
ey || 2 4 6 8 0 ¥ SHIFT
oepy || W R Y | P * | DEL | SPACE
ey || S F H K ; [ - GRAPH
AR
ey | Z c B M , O '
hagy | A D G J L : < | RETURN
ey | @ E T u 0 @ INS | RUBOUT
paey | 1 3 5 7 | 9 — | sToP | CTRL
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(2) Cassette interface

MN1271
27300 ™\ 56K .
AN QO Mic
22}P0S — ©
(o]
¥
~
<
24 P07 150 (1W)
Monitor
45V
4 -O
S e |
X
™~ {:AGZOIS Remote
< ? 1
1 O
23 L
2SD636

Remote control is possible from the cassette interface. One of the two baud rates, 2,400 and 600 baud,
can be selected with the DIP switch on the bottom of the unit.

[Write Waveform]
2400 Baud ‘1"
gr

I l ]
L 1 ‘L |

417 us !

417us ‘

(2400 Hz)

LI 1 [ L I [ 1|
L—1———L—0——L-1=J_O—!‘O=.L

r
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600 Baud

nge

Lt eIl
L —

2400 Hz 1200 Hz
e eI r e
R N

Writing to cassette tape
Because the write signal is common to the transmitting data signal for the RS-232C, it is controlled by

PD5. The write signal is output to the cassette tape when PD5=0,
Write signal level: approximately 50 mV (p-p)

Reading from cassette tape
The audio output of the cassette tape is input to the comparator (AN6914) through an attenuator,

The comparator has a hysteresis of approximately 0.22 V and converts the input signal to an ON/OFF
signal (b V/ground).

(3) Printer interface

MN1271

FDATA 7

O - N W A~ 0 O

P82 STROBE
P83 INITIAL
130

BUSY

N O H W

PSEL

The printer interface is a Centronics-compatible parallel interface.
The following two printers can be used as standard.

JR-PO2U  Panasonic (PSEL=0)
MX-80 Epson (PSEL=1)

The printer control signals are output from the MN1271 to the connector through the buffer (74LS04)
circuit, The input signals from the printer is connected to the MN1271 through the buffer (74LS04).

Refer to the specification manual for each printer for the control sequence.

57




Brought to you by Vintage Volts - http://www.vintagevolts.com

(4) Audio interface

From
SUB
CPU

MNI27]
D
v +5V

L.

47Kx4

ssHED _am—4 Volume

control

5

)

Speaker

The audio interface mixes three counter (C, D, F) outputs and key detection sounds and amplifies them
through the AN7117, driving a speaker.

Key detection sounds can be switched by PB6.

PB6 = 0 —— No key detection sound is generated.
PB6 = 1 ——— Key detection sound is generated.

The volume provided for input to the amplifier enables if to drive the speaker at an adequate sound level.
The amplifier output is connected to the external speaker terminal, so an external speaker can be connect-

ed. In this case, the internal speaker is cut off.

8.9. Interrupt Control

+5V
MN 1800A
6 | %KSTOP ] STO
NM1 | ST1
MN1271 (from MN1544)
45V
KON -—J
30 P10
4 — A
RQ a4
35717 —O SYSINT
255 —O USERINT

The interrupt control uses the interrupt control functions of the 1/0 interface and MN1271.

The CPU (MN1800A) has the following two interrupt control signals:

a. Non-maskable interrupt (NMI)

A non-maskable interrupt sequence is generated in the CPU automatically at the leading-edge input ofj
NMI signals. 3
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Interrupt request (IRQ)
This signal is an input for interrupt request. The interrupt sequence is executed in the CPU if the signal
is input,

When NMI and [RQ signals are received, the index register, program counter, accumulator, and condition
register are stored in stacks and branched to the memory addresses of which contents are shown by the
following memory addresses.

NMI $FFFC (Upper address), $FFFD (Lower address)
iRQ $FFF8 (Upper address), $FFF9 (Lower address)

The IRQ signal to the CPU is output from the MN1271.
The MN1271 receives interrupt requests and generates the IRQ signal to the CPU as a logical sum of them.

Interrupt requests
a. KON signal
Indicating that the keyboard interface has detected the ON key,

b.  SYSINT signal
interrupt request signal reserved by the system, for future system extension.

c. USERINT signal
Interrupt request signal controllable by users with extension units.

d. Interrupt request signal generated in the MN1271
® Timer interrupt request signal
® Serial interface interrupt request signal

The NMI signal is connected to the KSTOP signal generated when the BREAK key is depressed.
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9. Character Code
9.1. Display Code Table (Hexadecimal Value)

9.2. Character (ASCII) Code Table (Hexadecimal Value)

Upper

60

ko |1 l2/3 456|783 B E|F
0 ~lp) 0@/ P| *p| | OlE]
| =111 |A|Q|la|q|®|O (][]
2 alw|2|B|R|b|r @ "Ll
3 Bl#|3|C|S|c|s|o|= Kkl
a 7|$[4/D[T|d|t|de|m ] I
5 5(%|5 ElU|e|u |k m Ol o
6 0 & I6[F |V flv e w J{* | 1. SP means Space.
B e wle v 4w S(D| 2 Sy Chmes e
8 g (|8|H|X|h|x|® [E EIE] areas are actually assigned to
9 Bl)lali1|Y|i|y|= q 83 [ 1 Japanese Characters.
A | * Jiztilz|Xld (X ]
B DI+ K| L k| {|©H HE
c | O |<[c¥] ] (@ =08
D T|—-|=|M]1|m} RN B
E Q|- |>IN|~n|” B -4
Fola] [/]7]0]|_]o (4|4 SN

Lower 0 | 21314151617 181}9 B E|F
0 v )o@ P| | pwd O|F]
I I I]AlQla|q & ][ ] ——
2 w|2|B|RI|b|r W "fl B 1. SP means Space.
= 2[5 o5 |+ 012 G| > oG e
4 WS|4 |D|[T|d|t|de|m ol | areas are actually assigned to
5 %5 |E|U|lelu|s|m Ol Japanese Characters.
6 W &| 6| F V]|V @ = I
7 vi7/G6|wW glw| 83 M ="11 B
8 |SuRjel (|8 |H|X|h|x B (=]
9 )91 Y]ily|=|H] (|
A w20z 2| X0 Sl
B g |+|; K|[Ik|{|OE ==
C cs|l— |, (<|Li¥!l1! | BN H e
0 |G|~ =(M!] m|) |R]N] B ]
E t1->IN~n|” BX ] |VE
F V\/ 70|_lo] |4 BN
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10. Connector Pin Identification

10.1. Display Connector

Pin No. Signal 1/0 Pin Connection

1 NC

2 GND

3 Video output

4 H-SYNC output

5 V-SYNC output

6 R output

7 G output

8 B output

10.2. Tape Recorder Connector

Pin No. Signal 1/0 Pin Connection
1 GND
GND
GND
REC output
MON input
REM1
REM2
GND

0 ~N O 0 A W N

10.3. Printer Connector

Pin No. Signal I/0 Pin Connection
A1l PDATAO output
A2 PDATA1 output
A3 PDATA2 output
A4 PDATAS3 output
Ab PDATA4 output AB —-m-mmmo-omo-o- Al
AB6 PDATAL output T
A7 PDATA6 output L | NI R R R R |—
A8 PDATA7 output — FPEHRRERR
B1 STROBE output
B2 GND B8 -—--m-mm—— - B1
B3 INITIAL output
B4 GND
B5 BUSY input
B6 GND
B7 PSEL input
B8 GND
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WA Joystick Connector

Pin No. SigzzlJ;Jgg:téc):k 1, 1/0 Pin Connection
1 KINO KINO input
2 KIN1 KIN1 input 12 3 4 5
3 KIN2 KIN2 input
4 KIN3 KIN3 input
5 +5V +5V
6 KIN4 KIN4 input
7 KING KINS input
1 8 KST8 KST9 output 6 7 8 9
§ 9 GND GND
; 10.5. External Bus Connector
E Pin Connection | A2E = mm e — e e Al
| \
l — BRI R N RIRPDIRB B |
——'MIZEE&&?/ENEEEE —
\
B25 — === mm e m e B1
Pin No. Signal I/0 Pin No. Signal /0
A1 GND :)"u‘ft‘;fft B1 GND L"u‘;‘;fj/t
A2 DBO L“u‘fc‘;'fj/t B2 DB1 :)“u‘it“‘)t/t
A3 DB2 ;"u‘;:z/t B3 DB3 ;"uﬂgt/t
AL DB4 :)"upt‘;{l/t B4 DB5 ‘o"u‘;‘;fj/t
A5 DB6 L"uﬂ:'fft B5 DB7 ;"uﬁ:z/t
A6 AQ output B6 : A1l output
A7 A2 output B7 A3 output
A8 A4 output B8 Ab output
A9 AbB output B9 A7 output
A10 _ A8 output B10 A9 output
A1 A10 output B11 A11 output
A12 A12 output B12 A13 output
A13 A14 output B13 A15 output
Al4 ‘DRAMSEL input B14 EQ, output
A1b DRAMO IN output B15 DRAM1 IN output
A16 DRAMO OUT input B16 DRAM1 OUT input
A17 ADSEL output B17 TCAS output
A18 RAS output B18 KILL input
A19 +5V B19 bV
A20 GND B20 GND
A21 ER/W output B21 BA output
A22 HALT input B22 VMA output
A23 SYSINT input B23 USRINT input
A24 ﬁz_s— output B24 ERESET output
A25 GND B25 GND
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10.6. RS-232C Connector (Optional)

Pin No. Signal /0 ) Pin Connection
2 S0 output
3 RD input W T
4 RS output l l
5 CS input O00000000O0O0
6 DR input ?OOOOOOOOOO?
7 SG
8 CD input ' I
20 ER output B "

Other Pins are NC,
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LSI & IC Pin Configuration
11.1. MN1800A CPU

Pin Assignments

oOouUuoLoO
Dggﬂmuaum

{Viewed from above)

Ground (Vss) (pins 1, 21)

HALT (pin 2)
When this line is ““H’* the CPU receives and executes instructions. When it goes “‘L’’ the CPU halts proces-
sing after completion of the current instruction,

Phase 1 Clock (pin 3)
The system clock @1 is input to this pin.

Interrupt Request Line (IRQ) (pin 4)
When the interrupt mask is not set and the PIA (or another external device) IRQ line goes "L"’, the CPU
generates interrupt after completing the current instruction.

Valid Memory Address (VMA) (pin 5)
This line is connected to all devices connected to the address lines from the CPU. When it is “H"’ it indi-
cates that a valid address is on the address bus.

Nonmaskable Interrupt (NMI) (pin 6)
This interrupt is the same as |RQ except that it cannot be masked with the 1" bit. As with IRQ, the cur-
rent instruction is completed before the NMI routine is executed.

Bus Available (BA) (pin 7)
This line is normally /L to indicate that the address and data buses are under the.control of the CPU,
When it goes ‘“H’’ the address and data buses may be used by devices other than the CPU,

+5 V Power (Vce) (pin 8, 35)

Address Lines {A0~A15) (pins 9~20, 22~25)

These 16 output lines are used to address devices other than the CPU,

{10) Data Lines (D0O~D7) (pins 26~33)

These 8 bi-directional lines are used to transfer data between the CPU and peripheral devices.
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(14)

Ve this sgeal & W~ all.
=B »

(15) Reset {RES) (pin 40) —
Tﬁs‘qntﬁyﬂkusadmsmmeCPUﬁomﬁnpmdmmThﬂBmmbem
tained at ~L"~ for a minimum of 8 clock cycles after voltage reaches 4.75 V. Dwring this interval the

address bus outputs the address $FFFE.

11.2. MN1544CJR Sub CPU

Vss I ' aol— EO
Poo=—{ 2 39 j—— TCI
POle] 3 38— 0SCi
Poze—] 4 37 )—0SC2
P 03wl 5§ 36 [«— P53
STO— 6 35}e—e P52
IRQ—={ 7 34} P5i
SIRQ—= & 33— P50
SBY = o 32 f+—=P43
SBD=— 10 31 [~ P42
RST— 11 30te—Pal
SYNC <— 12 29 }e— Pag
P10=—1 13 28p+—P33
Pl =14 27f—=P32
P12 =] I5 26}=—=P31
P13 e 16 25 la—e- P 30
STI=— 17 24|=—P23
P20«—1 18 23t—HLDM
P2l <« 19 22t— VMM
P22<e—e] 20 21— VpD
VDD Power supply (+5 V)
VMM RAM power supply
Vss Power supply (GND)
0SC1, 0SC2 Clock generator terminals (OSC1 is for external clock input)
SYNC Internal cycle synchronizing signal output
IR Program control interrupt input
SiRQ Maximum priority interrupt input
BD Serial input
SB Serial 1/O clock input
TClI Timer/counter input
TCO Timer/counter output
HLDM RAM power supply maintenance specification
RST Reset signal input

POO~P53 Parallel 1/O port
STO, ST1 Strobe output for 1/O ports PO and P1
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11.3. MN4864CA2 (ROM 0), MN4864CB2 (ROM 1)

Pin Assignments

( vee [0 28]  Vee
AIZ""IZ -— PGM Program input
Ar—(3] 26] NC
Ae—[4] 25] - As J
. As—-[5] 2] - A9 Address input
F Address input A4__E o]~ Al _
» Az —[7] 22]-— OFE Output enable input
Az—[8] 2] AIO Address input
Al —{3 [20]— CE Chip enable input
Ao—(i9] 15]--0 7
Oo—[T] 18]-~O6
'i Data input/output | O ==[12] 17}~ 05 Data input/output
O2-~[13] [16]--04
GND [ 5]~ 03

NC: No connection

{viewed from above)
AO0~A12 Address input

9(_):07 Data input/output
PGM Program input
OE Output enable
CE Chip enable input

11.4. HM4864P3 RAM

Pin Assignments

N [1] ~ [16] Vss
Din [2] 15] cAs’
we 3] [14] Dout
RAS [4] 13 As
s[5 12] As
Az E _1__1_I As
Al E 1:6] A7
Vcee E E] Ao

(viewed from above)

AQ~A7 Address input

CAS Column address strobe
Din Data input

Dout Data output

RAS Row address strobe
WE Read/Write input

Vce Power supply (+5 V)
Vss .| GND
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{(viewed from above)

A0~A10 Address input
1/01~1/07 Data input/output

WE Read/Write input
OE Output enable
CS Chip select input

11.6. MN1271 PIA

(n

(2)

(3)

P8O ¢ ./ 64 = PA7
P8Il e 2 63 FIPA6
P82 c={3 62 = PAS
P83 = 4 61 | PA4
Po5 o 6 5o o paz
96 — S9 =P
P86 | 7 PR 58 = PAI
P87 = 8 \ I 57 [ PAO
PCO = 9 N 56 = Voo
PCl =Hi0 S5 =¥g£
RC2 11| =
PC3cg 12 S3 ™ TCD
PCa |3 52 = TCC
ek SE
=15 = R
el =y
=7 = I
HE] SER
[— 1} [ CS|
Pgs:zo ﬁ:cso
PDAC3 21 /3 1RO
I;gg: 22 22 /| E _
=23 — = R/W
A I Y = L
wogkzs N BB
SDicj28 gz /D4
ST 929 = D3
P10 530 3502
Pil =131 — o]
Pl2 932 33F=0D0

8-bit Parallel Ports (PAO~PA7, PBO~PB7, PCO~PC7, PDO~PD7)
The PIA supports four 8-bit parallel ports (PA, PB, PC, PD), each port having an 8-bit data register and

direction register to permit single bit input/output. The direction register is set to input with “0” and out-
put with “1".

3bit Parallel Port (P10~PI12)

The 3-bit parallel port supports a mode register, a data register, and an edge detection register for level
input edge detection (rising edge, falling edge), level output, and pulse output.

Serial Port (SDO, SDI, ST) B
This port is used for transmission and reception of serial data, data being transmitted from SDO and re-
ceived at SDI. The timing clock signal required for transmission/reception is supplied to ST.
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(84) Sine Wave Generation (SIN)
The 3-bit precision stepped wave generated with output under the control of the timer/counter is output
from SIN.

(5) Data Bus (D0O~D7)
The bi-directional data bus is used for transfer of data between the CPU and the MN1271.

(6) Timer/Counter Input/Output (TCC, TCD, TCE, TCF)

TCC, TCD: 8-bit timer/counters
TCE, TCF: 16-bit timer/counters

Frequency divided waveforms are output in the timer mode, and input pulses are counted in the event
count mode. E and F support a pulse width measurement function as well.

(7) Register Select (RS0~R$4)

Five signal input pins (5 bits) for register selection.

(8) Chip Select (CS0, CS1)
Chip select signal input pins, the chip is selected when CS0Q is “H” and CS1 and “L".

(9) Interrupt Request (IRQ)
Interrupt requests for registers within the P1A. OR is taken within the chip and the IRQ signal output
from this pin. The IRQ signal is active low, and may be connected with other interrupt signals in a wired
OR configuration

(10) Enable (E)
The MC6800 ¢2 clock is normally input to this pin.

(11) Reset (RES)

A "L’ signal is input to this pin to apply system reset to the chip. System reset is cleared by writing 0"
into the MSB of the edge detection register.

(12) Read/Write (R/W)

The CPU reads data when this signal is ““H’’ and write data when it is “/L"".

(13) Vss
Normally connected to 0 V or GND.,

(14) Voo

Normally connected to +5 V.
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11.7. CRTC HD61K201F

(1) Memory Control Signal Generation

RAS RAS timing signal
TCAS CAS timing signal

To be used after ANDing with chip select signals
ADSEL Address select signal

Timing for switching addresses for rows and columns
DRAMO (N Input data signal to DRAM

DRAM1 IN ’”
DRAMO OUT Output data signal from DRAM
DRAM1 OUT ”

EAQ, EA1 External address signal
R/W VRAM  Read/write signals to VRAM and CRAM
KILL ROMQO kill signal
(IC5)
If this terminal is set at low level, the system ROM becomes invalid.
(ICb)
DRAMSEL RAM select signal (negative)
If this terminal is set at low level, the control signals are output when a 64K dynamic
RAM is used. (EXTERNAL)
The chip select signal is input to the terminal.

(2) Device-select signal generation
Device-select signals are generated to select devices allocated on the memory map.

Signal Name Application

| CASO for DRAM (IC8, IC10)
CAS1 for DRAM (1C9, IC11)
| CSVRAM for VRAM (IC7)
CSCRAM for CRAM (1C6)

%- CS 1/0 for DIA (IC17)

| CSROMO for ROM (IC5)

[ CSROM1 for ROM (IC4)
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(3) System Clock Generation
TCLK is the crystal oscillator frequency with a middle frequency of 14.31818 MHz (four times
higher than the ¢1 and ¢2 are the two-phase clocks required by the CPU.

$2S is a clock required by peripheral LSI.

(4) CRT Control Signals Generation
a. For RGB Signal Processor

R Color (Red) Signal

G Color (Green) Signal

B Color (Blue) Signal

H-SYNC  Horizontal Synchronzing Signal
V-SYNC  Vertical Synchronizing Signal

b. For Composite Signal Processor

R Color (Red) Signal

G Color (Green) Signal

B Color (Blue) Signa!

SYNC Synchronizing Signal

BURST FLAG Burst Signal (3.579545 MHz)

(5) Address Bus/Data Bus

A9~A15 Address bus signals from CPU
ABO~AB10 Address bus signals to VRAM and CRAM
DBO~DB7 Data bus signals from CPU, VRAM and CRAM

(6) Control Signal from CPU

R/W Read/Write Control Signal
VMA Valid Memory Address Signal

{7) Refresh Address Generation

ABQO to ABG6 are required for the RAS-only refresh, but these signals are not available. It is, therefore,
preferable to use a RAM with the refresh function built-in.
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11.8. TTLICs

LSI5!1 LSI157 LS245
DIR| 1 =< 20| Vec
- g | Enable
(1] e sea[—" []we " Eh}g‘ —¢
. zlz El" hw,{uE—u s go—-z’s obe Az 3 —{_V - 2 :l
Inputs IE Es mE—xs 4,\—34/\ Al s _%" 17) Be
oE Bc o Ovtpat wE-——w 48 1_—3143}““ A Ew '743_1_ 161 Bs
o o e R AR =i Ay O
WE EAW 1§ I = ET 3-\—1]3!\}1* ME %_l_ 14| Bs
SlrobeE Es P ey | s ] ule ‘%g @— 13] Be
cnoE Bc oo, ;ZI:\ O
X As] 9 ? %l— 12} Br
=0
GND | 10 11} Bs
LS367 ' 7117 ANG6914
Qutput _ 1 ~ 16 | Ve
Control Gh

Qutput

15 | Controt - E
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12. Disassembly

Disassemble JR-200U in e follnsing smammey with care not to damage the cabinet.

1) Place the JR-200U wp salle dowm.
2) Remove 6 screws foumn the o case
3)  Remove the upper cane fowm the lnimr case while pushing 2 points as indicated.
Be careful not = b il Sesnll cummectimg the keyboard and the main P.C.B.
4)  Pull the LED omt:
5) Remove the § .
6)  Clear six spurs, sl sommmen panel em the upper case.
7)  Remove nine screws Gniening
8) Remove the commector froms the power wansfonmer w0 the main P.C.B., four screws fastening the power trans-
former and two sceevss Eastening the noise filter, and remove the power supply assembly.

Fig.1

LED Speaker

Keyboard panel

Multiple lead

Noise filter Shield case (B)

Main switch

Power transformer.

Power supply cord
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13. Exploded View

H7 (Upper Case)

H16, H18
H14

LHM {Back panel)

H17 (Shield Case (B))

Fig. 1 Fig: 2

® Accessories

Audio Cassette Cable

Antenna Selector

RF Cable {(A)

RF Cable (B)

Fig. 3
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