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SERVICE MANUAL
MODEL CE-158
RS-232C Interface
(PC-1500 Option)
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1. INTRODUCTION

There are two tvpes of interfaces built-in, One is a general-purpose interface for the communication
between PC-1500 and a device equipped with RS-232C type interface, such as personal computor,
peripheral device, etc. The other is a centronics type parallel interface for full-scale data processing

printers,

2. RS-232C INTERFACE SPECIFICATIONS

Transmission methaod
Applicable standards
Baud rate

Diata bit

Parity bit

Stop bit

Connectors used

Power supply source

Power consumption
AC adaptor/charger
Battery capacity
Output signal level

Interfacing signals
Switch
Dimensions

Weight
Accessories

Asynchronous

ETA R8-232C compliance

50, 100, 110, 200, 300, 600, 1200, 2400 baud, programmable *
5,6, 7, 8 bits, programmable

Even, odd, non-parity, programmable

1. 1.5 for the character size of 5,
2.0 for the character sizes of 6 to 8,
60-pin male connector for connection with the PC-1500 or CE-150.
253-pin connector, DB-25(W), for connection with an external device,
Adaptor jack.

4.8 V = (DC): Ni-Cd rechargeable battery

AC: 120V, 60 Hz with EA-21A

48V (DC), 080 W

EA-21A (120 V, 60 Hz)

For approx. 3 hours of operation (charging: 15 hours)

High level:  +5 V io+10V (3 to 7 Kohms load)

} programmable

Low level: =5V to 10V (3 to 7 Kohms load)
Inputs: RD, DR, CD, CTS

Quputs: TD, RTS, DTR

Others: SG (FG)

X 1 (POWER switch)

6 (Wi X 115(D) X 50 (H) mm

3-3/8" (W) X 4-17/32" (D) X 1-31/32" (H)

435 2 (0.96 1bs.)

Keyboard templates, joint plates (iwo kinds) and instruction manual.

* . In terminal program mode, the specifications of baud rate (600, 1200 and 2400) is restricted,
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3. SYSTEM CONFIGURATION

CONNECTION OF PC-1500 WITH CE-158

CE-158

Pawer switch PC-1500

Power-off key

Power-on key

CONNECTION OF PC-1500 WITH CE-150 AND CE-158

PC-1500 e 20 CE-150
: — E ]
> A
o r
Connector for i /
parallel interface ‘*——H s - 7
| | Do "f:'."-‘,:- -',__:. o i 8
AC adaptor Y H"*--L;V/

connection jack

Connector
for BS-232C
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4. BLOCK DIAGRAM
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5. CIRCUIT DISCRIPTION

® Power supply
The CE-158 is driven by the PC-1500 power (Vec) and Ni-Cd battery, or through an AC adapter.
The input is fed through the DC-DC converter to reach VDD (+5.0 V), VC+ (+9.0 V), and VC—
(9.0 V).

Mete1, Data ling fillerlESD-H-148)

-
e .

o Ty L o VC {00V
HI ! : 1W1 000
| ":’” ' ——O VG [ 8.00)
2Ty
EA21A :> P lesy| ‘Zﬁﬁl . Cene
i T e Law battery
: 10,1 — 1'32[“31 detection Conveter ——0O Vppl+5.0V)
i uF — o = Circuit iFeul
—— ; ! = Cireuit
E
I
- |
GMND
] 1
o I.\Eﬁﬁ ; 2
” 7T 290uF

S GND

® | ow battery detection circuit
Battery condition is monitored by the circuit sketched below. Signals detected are checked by the
CPU for each receiving and transmitting step through LHSE&11's PAS 1/O port. Besides, SW6
reaches the GND level with power on, thereby turning on 25A937R to keep the low battery
detection circuit in function,

25A937TH

15 WE)

1500

Voo
i

S0V 1uF TH

HZ3BLLO

PAS

| P

RV ZZKA PSCE0Z1RS
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Note: While the power switch is on, SW4 and SW5 are kept open to each other, Vee is impressed
to the base of 28C2021, and 28C2021 and 25B822 are turned on.

*1) Note 1: Data line filter (ESD-H-14B)

*2) Converter H1750
*3) 3-terminal regulator
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POWER SOURCE (PC-1500, CE-150, CE-158)
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According to commands from the CPU, the frequency dividing ratio is changed to make a clock
pulse corresponding to respective baud rates. In initial setting, after turning the power switch on,
the baud rate of 300 is automatically provided, Thus a specified baud rate can be obtained with
change command from the CPU. The commands are delivered to LH5811 ports PCO thru PC4,
PA6 or PA7. (T/R clock = baud rate X 16)

CDP1854ACE

CHIP SELECT

The conditions to select this chip are that CS1 and CS3 are at HIGH position and that C52 is at
LOW position.
The circuit is as shown below.

AD15(1)
AD14{1)

Aﬂliliif

 —=

Address D200 ................ WRITE

—C53
ADS (1) cs1
ADB
AD1 RD/WR
40H138P
AD1S{1—— Wy
AD14 (1)} — Gza
r—ou-?n
AD13(0)
AD12(1)— G
AD11 (0} c
AD10{0) 8
ADG (1) A
ME1 (1)

o
1

¥1=G1-G2a-Gb-A-B-C
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# TPB CIRCUIT

P i MY
5 4 ] |

TPB [

The left-hand circuit is to
produce one pulse at ME,
f?:} At Y, and ¢psg,
TPB however, two pulses are
generated up to TPR, There-
fore, a stage of DFF is
added to produce signal @,
Thus TPB consists of Y, G

and ¢ps.
& [INTCIRCUIT
ME“; : Giza INTERRUPT PORT ADDRESS
DEND
misio 4Gz ME( )
A12(1) DFFF
Gy
A1) I
ISLIY o
e 2 INT D4
AB | QC
Y
ME 1{1]

INTERRUPT will be effective only condition of ME1, AS, AI1Q, All, A12, AR Al4, Al3S,
(Interrupt will proceed adress of between DEOD 1o DFFF)

® LH5811 CHIP SELECT

SRR { Address DOOO or DOOF to be used)

Al15(1] o MMEg
AD14(1) —— Gza %

el DE;: Wes
AD13(0
AD12 (1) —— Gs
a011 (0 v
ADIDID) B G1-Gza-Gzb-A-B-C=Mgp
ADG (0 - A
MET (1)
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6. LSI Discription

CDP1854A, CDP1854AC Types

1. Initialization and Controls

In this mode, the CDPI854A is configured to receive commands and send status via the micro-
processor data bus. The register connected to the transmitter bus or the receiver bus is determined
by the RD/WR and RSEL inputs as follows:

TABLE 1-Register Sa'action Sumimary

RSEL RD/WR Function

Low Low | Load Transmitter Holding Register from Transmitter Bus
Low | High i Read Receiver Hodling Register from Receiver Bus
High Low Load Control Register from Transmitter Bus

High l Low Read Status Register from Receiver Bus

In this mode the CDP1854A is compatible with a bidirectional bus system. The receiver and trans-
mitter buses are connected to the bus. The CLEAR input is pulsed, resetting the Control, Status,
and Receiver Holding Registers and setting SERIAL DATA OUT (SDO) high. The Control Register
is loaded from the Transmitter Bus in order to determine the operating configuration for the UART.
Data is transferred from the Transmitter Bus inputs to the Control Register during TPB when the
UART is selected (C51 « C52 - CS53-1) and the Control Register is designated (RSEL = H. RD/WR
= L). The CDP1854A also has a Status Register which can be read onto the Receiver Bus (R BUS O-
R BUS 7) in order to determine the status of the UART. Some of these status bits are also available
at separate terminals as indicated in Fig. 7.

2. Transmitter Operation

Before beginning to transmit, the TBANSMIT REQUEST (TR) bit in the Control Register (see bit
assipnment, Fig. 3) is set. Loading the Contral Register with TR = 1 (hit 7 = high) inhibits changing
the other comtrol bits. Therefore two loads are required: one to format the UART, the second to
set TR, When TR has been set, a TRANSMITTER HOLDING REGISTER EMPTY (THRE) inter-
rupt will occur, signalling the microprocessor that the Transmitter Holding Register is empty and
may be loaded. Setting TR also causes assertion of a low-evel on the REQUEST TO SENT (RTS)
output to the peripheral. It is not necessary to set TR for proper operation for the UART, If de-
sired, it can be used to enable THRE interrupts and to generate the RTS signal. The Transmitter
Holding Register is loaded from the bus by TPB during execution of an output instruction. The
CDP1834A 15 selected by €81 « C82 + C83 = |, and the Holding Register is selected by RSEL =
L and RD/WR = L. When the CLEAR TO SEND (CTS) input, which can be connected to a
peripheral device output, goes low, the Transmitter Shift Register will be loaded from the Transmit-
ter Holding Register and data transmission will begin, If CTS is always low, the Transmitter Shift
Register will be loaded on the first high-toJdow edge of the clock which occurs at least 1/2 clock
period after the trailing edge of TPB and transmission of a start bit will occur 1/2 clock period
later (see Fig. 1) Parity (if programmed) and stop bit(s) will be transmitted following the last data
bit. If the word length selected is less than 8 hits, the most significant unused bits in the transmitter
shift register will not be transmitted.

One transmitter clock period after the Transmitter Shiit Register is loaded from the Transmitter

character to be transmitted can then be loaded into the Transmitter Holding Register for trans-
mission with its start bit immediately following the last stop bit of the previows character. This cycle
can be repeated until the last character is transmitted, at which time a final THRE - TSRE interrupt
will occur. This interrupt signals the microprocessor that TR can be turned off. This is done by

9
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reloading the original control byte in the Control Register with the TR bit = 0, thus terminating the

REQUEST TO SEND (RTS) signal.
SERIAL DATA OUT (SDO) can be held low by setting the BREAK bit in the Control Register (see
Fig. 6). SDO is held low until the BREAK bit is reset.

DYNAMIC ELECTRICAL CHARACTERISTICS at Tlﬁ = —40 to +85°C, VDD 5%, t. tg =20ns,
vIH =07 VDD* .‘J‘IL =0.3 FDD* CL =100 PF. See Figs. 1 and 2.

LIMITS
CHARACTERISTIC ‘;E,? CDP1854A CDP-1854AC UNITS
Typ.® | Max.* | Typ.* | Max*
Trransmitter Timing — MODE |
Minimum Clock Period lce 13 f;g :1];2 zfn 30 ns
Minimum Pulse Width: : 5 100 125 100 | 125 "
Clock Low Level CL 10 75 100 — -
Clock High Level cH R R
5 100 150 100 150
s trr 10 50 75 2 - ns
Minimum Setup Time: " 5 175 225 175 225 =
TPB to Clock TC 10 90 150 = =
Propagation Delay Time: 5 300 450 300 450 i
Clock to Data Start Bit ‘€D 10 150 225 = &
R ToT 5 200 300 200 300
TPB to THRE Lrru 10 100 150 L. I ns
—i 5 200 300 200 300
CPU Interface — WRITE Timing — MODE 1
Minimum Pulse Width: " 5 100 150 100 150 dd
TPE TT_ 10 50 75 - -
Minimum Setup Time: t 5 50 74 50 75 ”
RSEL to Write RSW 10 25 40 = i
) 5 —~100 - T5 100 =75
Data to Write thw 10 50 _35 2 s ns
Minimum Hold Time: b 5 50 15 50 15 ié
RSEL after Write WRS 10 25 40 - o
Data after Write WD Ia 13 lgg 35 135 ns

® Typical values are for Ty = 25°C and nominal voltages.
4 Maximum limits of minimum characteristics are the values above which all devices function.

10
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TAANSMITTER HOL DkG ® TRANSMITTER SHIFT #&
REGISTE®R LOADED REGISTER LDADED
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[ e om0
I{TPB} E Do

e PTTH :-a-:t ——ECTH

-
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—=t Je—icD :
500 [ & /15 GATA SIT

THE HOLDING REGISTER IS LOADED OM THE TRAILING ERGE OF TPB

THE TRANSMITTER SHIFT REGISTER 15 LOADED ON THE FIRST HIGH-TO-LOW TRANSITION
OF THE CLOCK WHICH OCCURS AT LEAST 1/2 CLOCK PERIOD + ty¢ AFTER THE TRAILING
EDGE OF TPB, AND TRANSMISSION OF A START BIT OCCURS 1/2 CLOCK PERIOD +tcpy LATER.

WRITE IS THE OVERLAF OF TPB, CS1, AND €83 = | AND C53, RD/WR - O,

Fig. 1 — Transmitter timing diagram — MODE 1.
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TEUS T A i} : X
. . T o r s At |
CSI.CEI1M ] "
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RDVWRCS2®E e

WRITE 1S THE OVERLAP OF TPB, CSI, C53 = 1 AND T82, RD/WR * O,

Fig. 2 — MODE 1 cpu interface (WRITE) timing diagram.
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CONTROL REGISTER BIT ASSIGNMENT TABLE

7 6 5 4 3 2 | 0

Signal TR BREAK IE WLS2  WLSI SBS EPE Pl

Bit Signal: Function

12

0 PARITY INHIBIT (P1):

When set high parity generation and verification are inhibited and the PE Status bit is held low.
If parity is inhibited the stop bits(s) will immediately follow the last data bit on transmission,
and EPE is ignored.

EVEN PARITY ENABLE (EPE):

When set high, even parity is generated by the transmitier and checked by the receiver. When
low, odd parity is selected.

STOP BIT SELECT (SBS):
See table below,

WORD LENGTH SELECT 1 (WLS1):

See table below.
WORD LENGTH SELECT 2 (WLS2):
See table below.
Bit 4 Bit 3 Bit 2 =
WLS? WLSI SBS Function
0 0 0 5 data bits, 1 stop bit
0 0 1 5 data bits, 1.5 stop bits
0 1 0 6 data bits, | stop bit
0 ! 1 6 data bits, 2 stop bits
1 0 0 7 data bits, 1 stop bit
1 0 1 7 data bits, 2 stop bits
1 1 0 8 data bits, | stop bit
1 1 1 8 data bits, 2 stop bits

Fig. 3 — Contral Registar bit assignment.

INTERRUPT ENABLE (IE):
When set high THRE, DA, THRE - TSRE, CTS, and PSI interrupts are enabled (see Interrupt
Conditions, Table II).

TRANSMIT BREAK (BREAK):

Helds SDO low when set. Once the break bit in the control register has been set high, SDO will
stay low until the break bit is reset low and one of the following occurs: CLEAR goes low; CTS
goes high; or a word is transmitted. (The transmitted word will not be valid since there can be no
start bit if SDO is already low. SDO can be set high without intermediate transitions by trans-
mitting a word consisting of all zeros).

TRANSMIT REQUEST (TR):

When set high, RTS is set low and data transfer through the transmitter is initiated by the initial
THRE interrupt. (When loading the Control Register from the bus, this (TR) bit inhibits chang-
ing of other control flip-flops.)
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3. Receiver Operation

The receive operation begins when a start bit is detected at the SERIAL DATA IN (S5DI) input.
After detection of the first high-to-low transition on the SDI line, a valid start bit is verified by
checking for a low-lavel input 7-1/2 receiver clock periods later. When a valid start bit has been
verified, the following data bits, parity bit (if programmed) and stop bit(s) are shifted into the
Receiver Shift Register by clock pulse 7-1/2 in cach bit time. The parity bit (if programmed) is
checked and receipt of a valid stop bit is verified. On count 7-1/2 of the first stop bit, the received
data is loaded into the Receiver Holding Register. If the word length is less than 8 bits, zeros (low
output level) are loaded into the unused most significant bits. If DATA AVAILABLE (DA) has not
been reset by the time the Receiver Holding Register is loaded, the OVERRUN ERROR (OE) status
bit is set, One half clock period later, the PARITY ERROR (PE) and FRAMING ERROR (FE)
status bits become valid for the character in the Receiver Holding Register. At this time, the Data
Available status bit is also set and the Data Available status bit is also set and the DATA
AVAILABLE (DA) and INTERRUPT (INT) outputs zo low, signalling the microprocessor that a
received character is ready. The microprocessor responds by executing an input instruction, The
UART’s 3-state bus drivers are enabled when the UART is selected (CS1 - €82 - €83 = 1) and
RD/WR = high. Status can be read when RSEL = high. Data is read when RSEL = Low. When read-
ing data, TPB latches data in the microprocessor and resets DATA AVAILABLE (DA)in the UART.
The preceding sequence is repeated for each serial character which is received from the peripheral.

STATUS REGISTER BIT ASSIGNMENT TABLE

Bit 7 f 5 4 3 2 1 0
Signal THRE TSRE PSI ES FE PE OE DA
Also Available 2% — - 14 15 15 19*
at Terminal

* Polarity reversed at output terminal.
Fig. 4 — Status Register bit assignment

BIT SIGNAL: FUNCTION

0 DATA AVAILABLE (DA):
When set high, this bit indicates that an entire character has been received and transferred to the
Receiver Holding Register. This signal is also available at Term. 19 but with its polarity reversed.

| OVERRUN ERROR (QE):
When set high, this bit indicates that the Data Available bit was not reset before the next
character was transferred to the Receiver Holding Register. This signal OR’ed with PE is output
at Term, 15,

2 PARITY ERROR (PE):
When set high, this bit indicates that the received parity bit does not compare to that pro-
erammed by the EVEN PARITY ENABLE (EPE) control. This bit is updated each time a
character 15 transferred to the Receiver Holding Register. This signal OR'ed with OE is output at
Term, 15,

3 FRAMING ERROR (FE):
When set high, this bit indicates that the received character has no valid stop bit, ie., the bit
following the parity bit (if programmed) is not a high-level voltage. This bit is updated each time
a character is transferred to the Receiver Holding Register. This signal is also available at Term.
14.

4 EXTERNAL STATUS (ES): _—
This bit is set high by a low-level input at Term. 38 (ES).
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5 PERIPHERAL STATUS INTERRUPT (PSI): -
This bit is set high by a high-to-low voltage transition of Term. 37 (PSI). The INTERRUPT out-
put (Term. 13) is also asserted {INT = low) when this bit is set.

6 TRANSMITTER SHIFT REGISTER EMPTY (TSRE):
When set high, this bit indicates that the Transmitter Shift Register has completed serial trans-
mission of a full character including stop bit(s). It remains set until the start of transmission of
the next character.

7 TRANSMITTER HOLDING REGISTER EMPTY (THRE):
When set high, this bit indicates that the Transmitter Holding Register has transferred its
contents to the Transmitter Shift Register and may be reloaded with a new character. Setting this
bit also sets the THRE output (Term, 22) low and causes an INTERRUPT (INT = low), if TR is

high.

Peripheral Interface

In addition to serial data in and out, four signals are provided for communicationwith a peripheral.
The REQUEST TO SETNT (RTS) output signal alerts the peripheral to get ready to receive data.
The CLEAR TO SEND (CTS) input signal is the response, signalling that the peripheral is ready. The
EXTERNAL STATUS (ES) input latches a peripheral status level, and the PERIPHERAL STATUS
INTERRUPT (PSI) input senses a status edge (high-todow) and also generates an interrupt. For
example, the modern DATA CARRIER DETECT line could be connected to the PSIinput on the
UART in order to signal the microprocessor that transmission failed because of loss of the carrier
on the communications line, The P8I and ES bits are stored in the Status Register (See Fig. 4).

oo
gL

CLOGE 7 SAMPLE CLOCH 7' LOAD HOL DING REGSTCA
teH!

5o I START BuUT FARITY | STOP BIT 1
170A "-l-' faa B 11
o f L —_
READ® ® Y 3 A\ S
=] ITT s : i
RS I | _J ::E__,WL
OE! £
LGPE
i
PE" : Fi
HtopE
il
FEl i

Fig. 5 — MODE 1 receiver timing diagram.

* IF A START BIT OCCURS AT A TIME LESS THAN Tpe BEFORE A HIGH-TO-LOW TRANSITION
OF THE CLOCE, THE START BIT MAY NOT BE RECOGNIZED UNTIL THE NEXT HIGH-TO-LOW
TRANSITION OF THE CLOCK, THE START BIT MAY BE COMPLETELY ASYNCHRONOQUS WITH
THE CLOCK, .

** READ IS THE OVERLAP OF €SI, C$3, RD/WR = | AND (52 = 0,
IF A PENDING DA HAS NOT BEEN CLEARED BY A READ OF THE RECEIVER HOLDING
REGISTER BY THE TIME A NEW WORD IS LOADED INTO THE RECEIVER HOLDING REGISTER,
THE OE SIGNAL WILL COME TRUE,
t+ OEANDPE SHARE TERMINAL 15 AND ARE ALSO AVAILABLE AS TWO SEPARATE BITS IN THE

STATUS REGISTER.
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DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = —40 to +85°C, Vop =5%, t;, t§ = 20 ns,
ViH =0.7 Vpp. VL= 0.3 Vpp, DL = 100 pF. See Figs. 5 and 6.

v LIMITS
D
CHARACTERISTIC V) CDP1854A CDPL1834AC UNITS
Min, | Typ.* | Max.* | Min, | Typ.® | Max®*
Receiver Timing — MODE 1
Minimum Clock Period lce !a : %;g :15;{5} : EEG HlD M
Minimum Pulse Width: " 5 —_ 100 125 - 100 125 i
Clock Low Level CL 10 | — | 75 100 | — - :
Clock High Leve an | 5| - |9 e s,
5 — a0 | 150 - 100 150
TR e Qg = [ 80| || 2§ 2| %
Minimum Setup Time: ¢ 3 - 100 150 - 100 150 -
Data Start Bit to Clock e 10 = 50 75 = =] =
Propagation Delay Time: " - - 220 325 220 325 o
TPB to DATA AVA 3 TDA 10 — 110 175 - -
5 — 220 325 - 220 325
Clock to Overrun Error teog 13 = f_ég_ “?% = 21!‘.} 39{} ns
e 5 240 375 - 240 375
Clock to Parity Error tepg 1w | - | 120 175 | _ N N ns
ol T 5 - 200 300 - 200 300
Clock to Framing Error [CFE". 10 " 100 150 _ ik 5% ns
CPU Interface — READ Timing — MODE 1
Minimum Pulse Width: { 5 - 100 150 - 100 150 -
TPB T 0 | - | 50 ] 75|~ | -
Minimum Setup Time: ¢ - — 30 73 - 50 75 ns
RSEL to TPB — RST 10 | — 25 40 - — -
Minimum Hold Time: : 5 - 50 75 - a0 75 .
RSEL after TPB TRS 10 - 25 40 - — -
Read to Data Access Time tRDDA 1?! e %gg ?EHD:. S E_G_D J_?n ns
Read to Data Valid Time tapv Ig B %% :];gg B EED HEID ns
_ R s | — | 150 | 225 | — | 150 | 225
RSEL to Data Valid Time tRspv | 10 = 75 125 = = ! TS
Hold Time: 1 5| 50 150 - 50 150 = -
Data after Read RDM 10 | 25 75 ~ -
* Typical values are for T, = 25"C and nominal voltages,
* Maximum limits of minimum characteristics are the values above which all devices function.
15
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* READ IS THE OVERLAP OF CS1, CS3, RD/WR = | ANDCS2=0

Fig. 6 — MODE 1 cpu interface (READ) timing diagram

TABLE 2Z-Interrupt Set and Reset Conditions

SET* (INT = LOW)

RESET (INT = HIGH)

CAUSE CONDITION TIME
{Rcceip?‘::f data) Read of data TPB leading edge

THRE* Read of status or ;
{Ability to reload) write of character TPB leading edge

THRE - TSRE
{Transmitter done)

Bead of status or

write of character TPB leading edge

PSI
(Negative edge)

Read of status TPB trailing edge

CTS
(Positive edge when THRE - TSRE)

Read of status

TPB leading edge

. Interrupts will occur only after the 1E bit in the Control Register (see Fig. 3) has been set.
* THRE will cause an interrupt only after the TR bit in the Control Register (see Fig. 3) has been set.

FUNCTIONAL DEFINITIONS FOR CDP1854A
TERMINALS MODE 1

SIGNAL: FUNCTION

Vpp:
Positive supply voltage

MODE SELECT (MODE):
A high-level voltage at this input selects
MODE | operation,

1""'rf.S:

Ground

CHIP SELECT 2 (CS2):
A low-level voltage at this input together with
CS1 and C83 selects the CDP1854A UART.

RECEIVER BUS (R BUS 7- R BUS 0):
Receiver parallel data outputs (may be ex-
ternally connected to corresponding transmit-
ter bus terminals).

16

INTERRUPT (INT):

A low-level voltage at this output indicates the
presence of one of more of the interrupt con-
ditions listed in Table 2.
FRAMING ERROR (FE):
A high-level voltage at this output indicates
that the received character has no valid stop
bit, i.e., the bit following the parity bit (if
programmed) is not a high-level voltage, This
output is updated each time a character is
transferred to the Receiver Holding Register.
PARITY ERROR or OVERRUN ERROR
(PEfOE):
A high-level voltage at this output indicates
that either the PE or OE bit in the Status
Register has been set (see Status Register Bit
Assignment, Fig. 4).
REGISTER SELECT (RSEL):
This input is used to choose either the
Control/Status Register (high input) or the
transmitter/receiver data registers (low input)
according to the truth table in Table 1.

Do not sale this PDF !!!



All and more about Sharp PC-1500 at http:/fwww.PC-1500.info

RECEIVER CLOCK (RCLOCK):
Clock input with a frequency 16 times the desired receiver shift rate.

TPE:
A positive input pulse used as a data load or reset strobe.

DATA AVAILABLE (DA)
A low-level voltage at this output indicates that an entire character has been received and transferred
to the Receiver Holding Register.

SERIAL DATA IN (SDI):
Serial data received on this input line enters the Receiver Shift Register at a point determined by
the character length. A high-level input voltage must be present when data is not being received.

CLEAR (CLEAR):
A low-level voltage at this input resets the Interrupt Flip-Flop, Receiver Helding Register, Control
Register, and Status Register, and sets SERIAL DATA OUT (5DO) high.

TRANSMITTER HOLDING REGISTER EMPTY (THRE):
A low-level voltage at this output indicates that the Transmitter Holding Register has transferred its
contents to the Transmitter Shift Register and may be reloaded with a new character.

CHIP SELECT 1 (CS1):
A high-level woltage at this input together with T82 and €83 selects the UART.

REQUEST TO SEND (RTS):
This output signal tells the peripheral to to get ready to receive data. CLEAR TO SEND (CTS) is
the response from the peripheral. RTS is set to a low-level voltage when data is latched in the Trans-
mitter Holding Register or TR is set high, and is reset high when both the Transmitter Holding
Register and Transmitter Shift Register are empty and TR is low,

SERIAL DATA OUTPUT (SDO):
The contents of the Transmitter Shift Register (start bit, data bits, parity bit, and stop bit(s) are
serially shifted out on this output. When no character is being transmitted, at high level is main-
tained, Start of transmission is defined as the transition of the start bit from a high.level to a low-
level output voltage.

TRANSMITTER BUS (T BUSO - T BUS 7):
Transmitter parallel data input. These may be externally connected to corresponding Receiver busg
terminals.

RD/WR:
A low-level voltage at this input gates data from the transmitter bus to the Transmitter Holding
Register or the Control Register as chosen by register select. A high-level voltage gates data from the
Receiver Holding Register or the Status Register, as chosen by register select, to the receiver bus.

CHIP SELECT 3 (C53):
With high-level voltage at this input together with CS1 and CS2 selects the UART.

PERIPHERAL STATUS INTERRUPT (PSI):
A high-to-low transition on this input line sets a bit in the Status Register and causes an INTER.-
RUPT (INT = low).

EXTERNAL STATUS (ES):
A low-level voltage at this input sets a bit in the Status Register.

CLEAR TO SEND (CTS):
When this input from peripheral is high, transfer of a character to the Transmitter Shifrt Register
and shifting of serial data out is inhibited.

TRANSMITTER CLOCK (TCLOCK}):
Clock input with a frequency 16 times the desired transmitter shift rate,

17
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7. IC PIN CONNECTION

TC40H138P
Pin connections Logic diagram
DATA DUTPUT =T o>
Voo Vo VI ¥Z ¥3 73 V5 VB A —Por-Do- : =
SIITIILT =
seiser| 5 —{or{o—[HEFE] See>—V2

) =
r YT ¢ —DorDo— e, 4> wa[outeur
| KN g E

igagngagngagn) E,MLE{% ] Do—D>—8
G

A B C GZAGPEG1 V7 Vs

| e N ——— "'-F-i}_d.:}_ ¥E
DATA
SELECT EMABLE OUTPUT :‘: [ J

* Protective circuits provided for all inputs

TC40HO74P TC40HO10P
Block diagram Pin connections
1 Vop = 14 B
2 4
2 w0} Qb=5 12— D ar—9

'F"i;ﬁ PH
4 Vse: 7 10
TC40H36EP TC40HO2TP
Pin connections
1] G2 EBA BY SA 5Y 4A 4Y Voo 1C 1Y 3C 38 3A 3y
el 5] [iel 3 fz) [ ol [s [1a] [13] (2] [i7] [0l [s] [&
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e PIN ARRANGEMENT
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BLOCK DIAGRAM OF CDP1854A

THANSMITTER SECTION . IMTERFACE § RECEIVER SECTION
= : .
i ‘ ' =
a ' r H o
a [ W Za O : i
|'_ |" : R S |z o 12.VDD
b= = oo - = T o T 3.-.‘,-_53
.. 34 o M .GLEAN
' 36N
Al za| a2 H + 3B§ 3T 17
£00 5 i 20
25 -— SHIFT )
1 i o
TRANSMITTER e ﬁ - AECEIVER REG F—50
TIMING & CONTROL faggifp s | TIMING & CONTROL
[l : 1
S a—
§ : | F i
:
1 v
T [N P : RCVA
: : HOLDING
PARITY T P REG
GEN H H
H . .
: H
L} "
: . 1
TRANS .
SHIFT : . "
REG ' MUK
: s
: :
: | :
THARS i -
HOL NG CONTROL gl ® SELECT T ; STATUS 4.8TATE
REG REQ ¢ | Lecic : REG "1 omivenRs
! -
H
H 13 v 23] 14] 15] 138
.'2:11 41 :151 l :
FE -~ - : woow oW |
: B8 8 |E € & glo
- ; £ 5
i "
TRAMSMITTER BUS # : . FECEIVER BUS ¥
{2E-33) ' - {512
l [t S e e NESEERl L Wl el 1 W & R T
o R e B B B e A P e B B B DR R S E PR T e o k) 5 B ]
® USEFR INTERLONMNECT
mERERNERE L dlelslellstalely]s
1S < R (BusausiautBusausisysizugaus O T 3
m':'s”inpjn'.'_e:e ilalz]1]0e o|ls)i|E]|n
& o ¥ o
’ 10 ! 3
AAAREaDDEnEDNEERRBBE
DID | S| s PussusauigiHEusauReosaust y | E bk AlY
S 10 B O S o A T3 R
20

Do not sale this PDF !!!



28RN FLAT CABLE

-

B 14569C ok
E HIERIPEDuL

RCT
ADD

B A
B AD?
B A3
B RIW
B MED
B IRD
B I
B 405
B 00
|
B D2
Wi D3
B D4
B DS
B 06
B 07
B CPO-SD1

' PRZ

B 75168 55k

B SWie
BE vCC
B G\
F-GND

o

iii 4ad syl ees jou oqg

P

e r———

R e

7.GND
6.DSR
5.CTS
4.RTS
3.ROC
2.TD

25PN

A4

&

13PIN

14VYHO HOT0D "6
o
OJuI'00S L-Od"MmMm//:dfR] 18 D0S L-Od dieys Inoge aiow pue |1y



EINEI".}!
N9
29A
WG

o it BELGL
£
10S-ad2
9
2
¥a

¢
¢a
la
i}ﬂ
0§
L
2]
03w
e
£Qv
2av
av
Y
£2d
INDIARNCH
%201 D655

I

|

I
378vD LI¥14 NidB2 1
ry

All and more about Sharp PC-1500 at http://iwww.PC-1500.info

133305

Nidgz

HOLDINNCO [T

Nicl3

n: I = L'}
[ ] - R & b t_; E =]
- = o] © =
A "G A O =
— o e - (] (= o =
bl Bl Bl £ A glel2]|dle=
- g . ' = =
SEAEIE [e[F L1/

Do not sale this PDF !




All and more about Sharp PC-1500 at http:/fwww.PC-1500.info

8. CIRCUIT DIAGRAM
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10. PARTS GUIDE
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No. PARTS CODE DESCRIPTION NE WPARTS [PROE
1 | GCABB2681CCZZ | TOP CABINET N | D | AM
2 | GCABA2680CCZZ | BOTTOM CABINET N | D | AL
3 | HDECA2087CCZZ |DEC PAMEL | N | D | Ac
4 | LANGT1476CCZZ | ANGLE-A N | ¢ | AE
5 | LANGT1477CCZZ | ANGLE-B N | ¢ | AE
6 | LANGT1475CCZZ |BOTTOM PANEL FOR Ni-cd BATTERY N | C | AD
7 | LFiX 1144CCZZ | HOLDER FOR FiXiNG OF Ni-cd BATTERY | N | C | AD
g8 | PCUSS1200CCZZ | CUSHION N | C | AA
9 | PZETL1469CCZZ | NSULATOR N | ¢ | AA
10 PZETL1470CC2Z2Z | INSULATOR M C AR
11 | CPWBF2133CSNA | PWB UNIT (A) (RS232C) E
12 | CPWBF2133CSNB | PWB UNIT (B) (R52320) E
13 CPWBF2134CSNC |PWE UNIT (C) (PARAREL) E
14 | QGNW—1233CCZZ | FLAT WiRE N | B | AH
15 | QCNW—1234CCZZ | FLAT WiRE N | B | AaD
16 | QCNCM1295CC6J | 60PN CONNECTOR (M) B | AV
17 | QCNCW1305CC2F | 25PiN CONNECTOR {RS232C) N | B | BA
18 | QCNCM1304CC2F | 25PN CONNEGTOR (PARAREL) N | B | BA
19 | QSW—51346CCZZ | POWER SWiTCH N | B | AG

20 | QUAKC1003CCZZ | JACK FOR ADAPTOR ¢ | AD
21 | XBBSF20P10000 |SCREW (M2x10) c | aa
22 | XNESD20—16000 | NUT AA
23 XBESD26P0ORO0OD | SCREW(M2.6XA) c AA
24 | XNESD26—20000 |NUT c | aa
75 | XBPSD20P04000 | SCREW (M2X4) c | AA
% | XUPSD26P06000 | SCREW (M2.6X6) c | AA
28 | XNESD30-24000 |NUT ' c | AA
29 | QLUGE1008CCZZ | LUG C | AA
30 | CBATZ1054CC01 | Ni-od BATTERY B | AZ
31 | PCAPH1013CCZZ | CONNECTOR COVER N | D | aD
32 | PCAPH1015CCZZ | CONNECTOR COVER N | D | AC
33 | PCAPH1014CCZZ | CONNECTOR COVER N | D | AD
LX-BZ1135CCZZ | SCREW (SPECIAL) OTHER CONTRY

= T — 1 n | ¢ |ac
LX-BZ1141CCZZ | SCREW (SPECIAL) USA, CANADA

3 | LX-BZ1135CCZZ | SCREW (SPECIAL) N | ¢ | AC
CPWBF2133CSNA | PWB UNIT A
QCNCM1295CC6EJ | 60PN CONNECTOR (M) B | AV
QSOCZTD28ACZZ |ic SOCKET 28PN B | AH
RCRSZ1045CCZZ |X'TAL 153.6KHZ N | B | AH
VGCCPUIHHA70J | CAPACITOR (CERAMIC) 50V 47PF c | BA
VCTYPUINX104M | CAPCITOR (SEMICONDUCTOR)12V 0.1 4F ¢ | aB
VHiCDP1854ACE | UART CDP1854ACE N | B | BE
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Mo PARTS CODE DESCRPTION N Ew TPaRts [PRIGE
VHiSC613128P7 |ROM LS N | B |8G]
VHiTC40HO0 10PN |iC TC40HD10P N B | AF
VHiIiTC40HO27P1 |iC TCA40HOZ7P B AF
VHiTC40H07 4PN |iC TC40HD74P B | AL
VHIiTC40HT138P1 [C TG4{}H1‘¢EF’ B AN
VHITC40H368PN | TC40H368P N B | AK

| VRD—ST2EY154J | RESISTOR 150KQ ;W c | aa
| VvRD-ST2EY2220 |RESISTOR 2.2KO 14W ¢ | aa
VRD—STZ2EY333J |RESISTOR 33K W Il © AR
VRD-STZ2EY475J | RESISTOR 4.7M01 14W c | AA
XBPSD20P10000 |SCREW (M2x10) C A
XNESD20—-16000 |NUT C | AA
CPWBF2133CSNB | PBW UNIT B
PZETL1172CCZZ |iNSULATOR c | AA
QCNCM1254CC0B | CONNECTOR 2PiN (M) B | AC
QCNOM2331RCOE |COMNECTOR BPIN (M) [ B | AF
QCNCW1305CC2F | CONNECTOR 25PN (F) N | B | BA
QCNCW—1233CCZ2Z WIRE N | B | AH
QJAKC1003CCZZ | JACK FOR ADAPTOR c | AD
RC_EZI0D5ACCIH | CAPAGITOR 50V 1uxF c | aB
RC—EZ106ACC1C | CAPAGITOR 16V 10uF c | AB
RC—EZ227BCCI1C | CAPACITOR 16V 220uF c | ac
RC-EZ335ACCIH | CAPACITOR 50V 3.3uF ¢ | AB
RFiLN1005CCZZ |FILTER N | ¢ | AH
| RMPTCO154QCKJ |RESISTOR 150KRx10 oW B | AD
RTRNH1750CCZZ | CONVERTER TRANSFORMER N B | AK
| RVR—MB410QCZZ |VARIABLE RESISTOR 22KQ [ B | AD
VCKYPUITHB1 03K |CAPACITOR (CERAMIC) B0V 0.01xF c | an |
VCKYPUTHBZ2 21K | CAPACITOR (CERAMIC) B0V 220PF C AR
VCKYPUIHBZ 22K | CAPACITOR (CERAMIC)50V 2200PF C | AA
VCKYPUTHB47 2K | CAPACITOR (CERAMIC) 50V 4700PF e | aa
| VETYPUTEX104M | CAPACITOR (SEMiCONDUCTOR)50Y0. 1F c | AB
VCTYPUINX104M | CAPACTOR (SEMCONDUCTOR) 12V 0.1pF ¢ | AB
VHDDS1588L1—1 | DiODE B | AD
VHDDS1588L21 |DODE B | AB
VHD10D1,////—1 |DiODE B | AD
VHEHZ3BLLO1—1 |ZENER DiODE B | AD
VHERD11E6//—1 |ZENER DiODE | 8 | AcC
VHiHD14569B—1 |iC HD145608 N | B | AN
VHiLH5811//-1 [iC LH5811 | B | AZ
YHiIiSM7ETBEBN— G SHN7BE18BEN B A
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Mo. PARTS CODE DESCRIPTION N E wIPARTSTRRICE
VHiSN751B9A—1 |IC SN75189A B | AP
VHiTA7BLODSAP [iC TA78LO0OBAP B | AH
VRD—ST2EYRS56J |RESISTOR 0.56 {1 ,W 5% C | AA
VRD-ST2EY103J |RESISTOR 10KQ W 5% - Y

| VRD—ST2EY104J |RESISTOR 100KQ LW 5% i c | aA
| VRD-ST2EY123J |RESISTOR 12K ;W 5% c | AA
VRD-ST2EY153G |RESISTOR 15KQ W 5% C | AA
| VRD ST2EY153J |RESISTOR 15KQ ;W 5% c | aa
VRD—-STZ2EY1654J |RESISTOR 160K 1,W 5% C | Aa
VRD-ST2EY222J |RESISTOR 2.2K0 ;W 5% c | aaA
VRD—ST2EY332J | RESISTOR 33K wWwW hog o A
VRD—ST2EY333J | RESISTOR 33Kl %W 5% c | AA
VRD—ST2EY471G | RESISTOR 4700 ;W 2% c | aa
VRD—ST2EY472G | RESISTOR 4.7K0 ;W 29 c | AA
| | VRD—-ST2EY564J |RESISTOR 560KQ LW 5% C | AA
VRD-ST2EY681J |RESISTOR 6800 ,W 5% C | AA
VRS—PT3AB101J |RESISTOR 100 0 1W 5% c | AB
VS2SA837 R/ —1 | TRANSISTOR (2SA037) B | AC
VS2SBB22 //—1 | TRANSISTOR (25B822) B | AD
VS25C2021 -RSC | TRANSISTOR (25C2021) B | AF
VS2SCO45—P,/QC | TRANSISTOR (250945) B | AC |
VS2SD794AF, QC | TRANSISTOR (250794) N | B | AE
XBBSD26P0B000 |SCREW (M2x8) N c | AA
XMNESDZE—20000 |MNUT [ LA
CPWBF2134CSNC |PWEB UNT C
QCNCM1304CC2F | CONNEGTOR 25PN (M) I N | B | BA
QCNW-—1234CCZZ | FLAT CABLE N | B | AD
VCTYPUINX104M |CAPACITOR (SEMCONDUGTON) 12V014F ¢ | aB
VHiSN74LS04—1 |SN 74L504 B | AE
VRD-ST2EY103J |RESISTOR 10K 1,W c | AA
XBBSD26P08000 | SCREW (M2x8) "¢ | AA
XMESD26 20000 | NUT h C | AA
TCAUH1201CCZZ | CAUTION LABEL D | AA
TLABB1713CCZZ | NAME LABEL D | AB
TLABN1152CCZZ | SER NO LABEL D | AA
LHLDZ1181CCZZ | HOLDER 4 o N | ¢ | AN
LHLDZ1182CCZZ | HOLDER B N | ¢ | AL
LPLTP1102CCZZ | TEMPLATE N | D | AL
PGUMS1450CCZZ | CUSHION FOR iC N | ¢ | aa
QCMNCWI311CC01 | CONNECTOR 2PN (F) N | B | AF
27
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No. PARTS CODE DESCRIPTION N Ew TeaTs [eRcE |
QCNCW1312CC01 |CONNECTOR 5PN (F) N | B | AD
DUNT—-3710CC02 | EA-21A USA CANADA SD AW
DUNT—3711CC02 | EA-21A MA AX
DUNT-3712CC02 | EA-21A MB AY
DUNT-3713CC01 |EA-21A MV AY
DUNT—3714CC02 |EA-21A SB AY
DUNT-3715CC071 |EA-21A SO i BA
CUNT—3716CC01 |EA-21A SE RO
DUNT—3717CC01 |EA-21A SH 1 BaA
DUNT—-371BCCO1 | EA-21A SK AY
GUNT-3719CC01 [EA-21A SM - BC
DUNT—3721CC01 |EA-21A SN AZ

| TINSE3719CCZZ [iNSTRUCTION MANUAL USA N D | BF
TIiNSM3IT720CCZEZZ | INSTRUCTON MANUAL OTHERS M D BR
SPAKA7406CCZZ | PACKING AD FOR CE158 N | o |EF
SPAKA7407CCZZ | PACKING AD A FOR ATACHMENT N | D | DC
SPAKA7408CCZZ | PACKING AD B FOR ATACHMENT N D | DB
SPAKC7610CCZZ | PACKING CASE N D | AH
SPAKC7411CCZZ | PACKING CASE (USA ONLY) N | o | aH
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