2.8.3 / (Z80 Serial 1/0)
80 SIO
80 /.
80 bit bit
bit bit
SIO! 80
Z80 SIO 2 #
$ %
Z80 SIO &
IBM hisync ( byte) HDLC, IBM SDLC ( bit). '
! #
& A
modem modem
"

Cyclic Redundancy Check (CRC)
( ) :

2.8.3.1 Z80 SIO

80 SIO # ! r,
80 & #

DO-D7: +
80.
WS~ /.
C/D~: " . %W$~  C/ID~
|
! Z80 SIO $0
$1 :
CeE~ ' Z80 SIO .+

chip enable

& : , 1
IORQ~
( / Z80 SI0).
IORQ~: 80
! 80 SIO )" ports
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RD~: . !
Z80 SIO.
RESET~: ' 80 SIO. "
#
) ) )yt
! 80 SIO.
)")
) )")
Yoo~ - 80
|
W/RDYA~, W/RDYB~: - # $ %
. $ Wait
& /
Z80 SIO ! Ready
DMA controller
/ /.
CSTA~, CSTB~: , Clear To Send
.- Clear To
Send #
Z80 SIO
DCDA~, DCDB~: * CTS
RxDA, RxDB: (
TxDA, TxDB: (
TxCA, TxCB: 0 C
' # Z80 CTC.
RxCA, RxCB: 0 - '
# 80 CTC.
RTSA~, RTSB~: Request To Send .-
Y # :
DTRA~, DTRB~: Data Termina Ready # &
DTR bhit. ,
# .
SYNCA~, SYNCB~: - #
(externa  synchronization mode)
(internal synchronization mode)
# & SYNC
- Dua In Package 40 !
#
#.F, - 2-34 TxCB~, RxCB~ &
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" D0 ..‘i... -‘— RxDA h
D1 -qj—1p. qj— RXCA
CPU Dz ..-2‘_ _-.. Tx?ﬁ
Data .< D3 g~ "i— TXCA
BUS D-“:l *—3‘- H SYNCA
DS *7- _-- W/RDYA >[ H-4
3
D6 ~atf—— 2
L D7 ——— = RTSA
g ' TTSA
- — 35 16 OTEE Modem
CE ——— = [ control
oo | RESET —=Lgm et ——— DCDA /
— a8
from = R 28
CPU ORG ——26 g Z80 — SI0/0 f——— RXDB _ B
R 32 ol ———— RxT:xCE
. RD ————F 26
——— Tx0E
e qéip SYNCE
GND ————J= ———— V//RDYE ﬂ
Daisy - 20 3 o CH-B
S — o e iee
& = 5 23
Control INT *E_ ﬂ— CTSE |\ Modem
IEI —7p —p.- DTRE [ Control
| IEO -alf—— -ﬂ— DCDB J
33 34
cih B/A
- 2-34. 3 80 SIO
2.8.3.2 80 SIO
1 Z80 SIO & - 2-35. -
/l / .
2 : 20-bit
3-bit
8-hit. & #
- CRC &
bytes &
(frames), & CRC
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CPU IO

I /T Data Buffer I

Internal Data Bus

Hunt Mode (BISYMNC)

i

fr

Receive

Receaive
—_

Error

FIFC

Receive
............. > Error

SYNC
Register
and Zero
Delate

RxDA —Jmed 1_Eit

Dalay

Receive

-] - Gits (] =

[E. E\its]

ASYMC Data

THCA —J— Hcé:hc:-é:i:';

Logic

2.8.3.3
2.8.3.3.1

( interrupts). .

bit

4 M

CRC Delay

Logic

v

Il

WRE
SYMNC
Reqister

Transmit
Cata

I

I

i

I 20-Bit Transrrit Shift Reqister E Start Bit

ASYNC Data
SYMNC Data Transmit

IMultiplexer

S NC-
CRC

Reqister
(8 Bits)
CRC
SDLC-CRG Eheckar

- 2-35. %

1

CRC Result

-

Zaro

SDOLC-CRC

-" Generator [~

CRC

Z80 SIO

(Asynchronous Mode)

TxC

Auto Enables

. $ bit

62

0

start/stop
!

Insert | SYNC-CRC ' Delay

[5 Eiits]

SOLC Data
h" and

2-Bit

g T A

Transmit
Clock Logic

il T<CA

hits,

start/stop bits

V1l 116 1/32 1/64

.2
CTS~

CTS- !



DCD~, SYNC o
byte !
DCD~, CTS~, SYNC.
- start bit RxD
. $
, RxC !
8. % :
& ! :
parity bit &
. $ Parity Error bit
RR1 /
$ stop bit Frame Error &
(RR1) flag
RR1.
' : 3
/, Overrun Error ( RR1). ( / #
RR1 data register !
#
Asynchronous Format
({4
P2 |
Marking Line Start Do 1 - O Parity Stop Marking Line
>y \
All Transactions Coour -
on a Falling Edge of TXC N8 Bl Bj/ 1,1 142, or 2 Bits
May be prasent or not
Even or Cdd
Message Flow
- 2-36. $ '
2.8.3.3.2 byte
& Z80 SIO
(- 2-
37):
Monosync. 1 & SYNC
WRG. .
&
SYNC ( WR?)
$ 2

CRC !
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Bisync. . Monosync &
2
WR6, WRY.
External Sync. -
# SYNC~ 80 SIO
- Hunt Mode
(- 2-35) . $
# Hunt Mode
CRC 3 !
Message Flow
-
Beginning cc
SYNC P} _ CRC CRC
Character Darta Field Character | Character
] 7 c 15 #1 8|7 #2 0
27
(A MONOSYMNG Message Format (Internal SYNC Detected)
Beginning o
SYNC SYNC P CRC CRC
Character | Character Dz Field Character | Character
0 # Tlo #2 7 c 15 #1 8|7 #2 0
2}
(B} BISYNC Message Format (Internal SYMNC Detected)
Beginning
CRC CRC
Data Field Character | Character
15 #1 8|7 #2 0
(T Fxternal SYNC Detect Format
- 2-37.,
/
WAIT~/READY~. '
/
SYNC CRC
SYNC # CRC

64



! Transmit CRC Enable hit. bit

CRC.
RTS bit ! !
# /
/ Z80 SIO (polled mode).
# !
& WAIT~/READY ~.
Overrun error End of Frame
/ . $
#
( CRC bit Receive CRC
enable
2.8.3.3.3 bit (SDLC, HDLC)
- # & #
bit. $ IBM Synchronous Data Link Control
(SDLC) High level synchronous Data Link Control (HDLC). 3
SDLC
HDLC.
' SDLC bit #
(frame) Bisync. . Bisync #
& SYNC, SDLC
bits (flag) « » frame.
* - 2-38 0111 1110.
! frame.
80 SIO
!
&
(
TxD Z80 SIO RxD ).
+ ! SDLC Z80 SIO modem
(physical module) # 4
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(
) CRC !
Beginning C End
Opening Py . . Closin
Flag Address Data Field or CRC CRC Flagg
0111 1110 8 Bits l_Elfld 15 #1 #2 0111 1110
)
Message Flow
- 2-38., SDLC frame
SDLC, Request To Send Data Termina Ready, SDLC
CRC ! : )
"
. $
’ / underrun
CRC. ,
&
Z80 SIO .- CRC flag /
#
" Hunt mode
flag RxD. flag
WR7, ! &
WRG6. $ bit
!
’ . $ &
# Hunt
flag . $
/ #
| | # -
.2
! / # # : : /
(polled mode).
flag # CRC !
CRC
# CRC &
CRC. ,
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# CRC 0001 1101 0000 1111. "
CRC /
buffer Z80 SIO.

2.8.3.4 Z80 SIO
1 Z80 SIO &
B/A~  C/D~.
C/D~ B/A~ 5
0 0 $
0 1 %
1 0 / $
1 1 / %
(WRO-WR7) !
(RRO-RR1).
2.8.3.4.1 WRO
DO-D2 WRO &
Z80 SIO. D3-D5
& 7 & - 2-39. 1 Send
Abort SDLC 8 13
& 21
Reset Exit/Status Interrupts #
DCD. 1 Channel Reset #
& B/A~. 1 Enable Int on Next Char
|
1 Reset Tx Interrupt Pending
transmit data buffer
# . 1 Error Reset
flags Overrun  Parity
.1 Return From Interrupt
# $ ’ RETI.  bit
6 7 CRC generator CRC
checker #
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D7 (5 05 04 03 D2 B oo

0 0 0 Register 0
0 0 1 Feqgister 1
0 1 0 Reqgistar 2
0 1 1 Register 3
1 s 0 Reqgister 4
1 0 1 Reqgister 5
1 1 0 Register &
1 1 1 Register 7

0] 0 0 Null Code

0] 0 1 Send Abort (SDLC)

o 1 0 Reset Ext/Status Interrupts

0 1 1 Channel Resat

1 0 0 Enable INT on Mext Ax Character

1 0 1 Feset TxINT Pending

1 1 0 Error Reset

1 1 1 Return from INT {SH-A Only)

0 MNull Code

i
[l 1 Rasat Rx CRC Checkear
1 Cl Reosast Tx CRC Genaerator
1 1 Fesat Tx Underrun/ECOM Latch
- 2-39. WRO
2.8.3.4.2 WR1-WR2
DO
DCD~,CTS~, SYNC~ Abort ,
SYNC CRC . Tx Int Enable (D1)
transmit buffer . Status Affects Vector %
1
WR2
( bits V1-V3 WR2, - 2-41). $ Status Affects
V ector 0 #
WR2.
D3-D4 &
, D7-D5 & WAIT~/READY ~

WAIT READY.
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- 2-40. WR1

- 2-41. * bit
Status Affects Vector WR1

2.8.3.4.3 WR3
DO
D1
Rx Data buffer). D2
. $ &
WR6 broadcast (1111 1111)
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SYNC

WR2

D3



# CRC # |
D4 1 Hunt Mode
: bit Auto Ena'bI&s 1
DCD~ CTS~ ,
!
& RRO. D6, D7
& bits
$
bit oriented protocol SDLC. $
#

000100111010110100010101

$ bit 6 #

00-101010
00-001011
00-010111
00-001000

! bits 6 #
2 . $ , byte oriented
bisync
10101000

10110101
11001000

- 2-42. WR3
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2.8.3.4.4 WR4
- 2-43. WR 4
DO WR4
. $
! ) D1
D2-D3 &
$ - .
00 (SYNC). D4-D5 &
SDLC #
SYNC. D6-D7 &
(RXC TxQ). -
+1.
2.8.3.4.5 WR5
1 DO #
underrun . D1
. D2 !
CRC
CRC-16 (D2=1) SDLC (D2=0). bit (D3)
. 1
1 break
& bit
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&
stop bits
SYNC
!
CRC
Tx buffer
RTS~
D4
D6, D5



byte Tx data buffer Z80 SIO 5,6,7,
8 # bits byte D6, D5. , D7
DTR~.
0 0 Tx 5 bits/character
0 1 Tx 7 bits/character
1 0 Tx 6 bits/character
1 1 Tx 8 bits/character
- 2-44. WR5

2.8.3.4.6 WRG6 WR7

" WRG6 SYNC Monosync
Externa Sync mode. - Bisync mode byte 16-
bit SYNC. - SDLC mode Z80 SIO

" WR7 receive SYNC Monosync mode

byte 16-bit SYNC Bisync mode flag (0111

1110) SDLC.
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2.8.3.4.7 RRO
- 2-45. RRO
DO 1
D1 #
+ &
# WR2. . / D2 1
Tx data buffer
D3 DCD~.
/ bit :
SYNC/Hunt SYNC $ .-
Externa Synchronization Mode 1
SYNC .- Monosync, Bisync mode  hit
1 0. CTS
CTS~. , bit Break/Abort
Break RxD. ,
Reset !
2.8.3.4.8 RR1
DO $
Tx buffer -
L D1
I-field  SDLC mode. D4 1
D5 Overrun
D6 ! Framingerror $ CRC -
D7 ! SDLC frame. 3
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2.8.3.4.9 RR2 (
WR?2
RR2 (
$
RR2
2835
4

- 2-46. RR1

)

0w |/

#
WR2 011 bits D3, D2, D1

Z80 SIO

Z80 SIO
%  SDLC mode,

74

SDLC mode

byte. ,



Status Affects Vector

WR2.
2 Z80 SIO port address 0x80
B/A~ $0 ! C/D~ $1 0x80
data buffer $ ( DA), 0x81 data
buffer % (DB), 0x82 / $
(CA) 0x83  %(CB)." I WR
I
; Initialization of Interrupts on zZ80 CPU
IM 2 ; Interrupt Mode 2 with vectored interrupts
LD A, FO ; Load Accunul ator with the high order byte of
; the interrupt vector
LD IV, A ; Load Interrupt Vector H gh Order Byte with FO
El ; Ensure global interrupts are all owed
; Initialization of Z80 SIO
LD A 10000000 ; Reset Tx CRC
QuT CB, A ; Store to VRO
LD A 00000010 ; Prepare WR2
QJT CB, A ; Store to WRO
LD A, 00100000 ; Base Interrupt Vector=0x20
QuT CB, A ; Store to VWR2
LD A 00000011 ; Prepare WR3
QJTr CB, A ; Store to VWRO
LD A, 00000000 ; Don’t use Aut oEnabl es
QJTr CB, A ; Store to VWR3
LD A 00010100 ; Prepare WR4 and Reset Ext. Status Int
QuT CB, A ; Store to VRO
LD A 00100000 ; Gk x1, SDLC, SYNC, No Parity
QJT CB, A ; Store to W4
LD A 00000001 ; Prepare WRL
QuT CB, A ; Store to VRO
LD A, 10000111 ; Status Affects Vector, TxInt Enable
; Wait function selected to notify CPU
; for a next byte transfer

QJT CB, A ; Store to WRL
LD A 00000001 ; Prepare WR5
QuT CB, A ; Store to VRO
LD A 00101111 ; Tx Enabl e, CRC Enable, RTS, SDLC
QJTr CB, A ; Store to WRS

; Concerning that base | ow order byte of interrupt vector

; 1s 0x20, the resulting | ow order byte of interrupt vector
; for channel B Tx buffer enpty is 0x30. The hi gh order

; byte is stored in |V register

0xF030: ; ISR for Tx buffer enpty

EX AF, AF

EXX ; Save current contents of registers
LD A data ; data:the character to be transmtted
OUT DB, A ; Store to data buffer of channel B
LD A, 11000000 ; Reset Tx Underrun

QUT CB, A ;. Store to WRO
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; if this is character contains the last I-field bit

; the current franme nmust be closed properly by the Z80 SIO
(CRC and flag rmust be added). This is done if the

; followi ng command is issued instead of the previous

;4 commands

LD A, 00101000 ; Reset Interrupt Pending

QUT CB, A
EX AF, AF
EXX ; Save current contents of registers
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2.84 A ( 80 DMA Controller)

$ *
: (Direct Memory Transfer ControllerssDMAC)

, DMAC
(Address bus) !
|
! :
& #
- # 80
# !
DMAC
, 80
DMAC
1 80 DMAC
&
DMA DMAC
- & 80 DMAC o 80
#
(interrupt) 80
#
$ 5-10 s
4MHz. "
" 80 !
#
. $
S / !
(polling)
" 80 # #
.1 WAIT
& $
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# 250ns
WAIT
DMAC
1
80 DMAC
.1
.1 #
DMAC READY.
- DMAC 80
2 )"
1 )" ,
'
2.8.4.1 ! Z80 DMAC
- 2-47. 5 80 DMAC
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80 DMAC
& ,
(configuration registers) , .1
(source and
destination address). 1 DMA
I (ports) DMAC: PortA Port B. ( byte
: ! (, #
1), !
byte. 1 &
2 3 (modes) 5 . Byte, Burst Continuous
mode. Byte mode !
, DMAC. - Burst mode
DMAC & '
! e |
READY DMAC !
Continuous mode & Burst mode
! &
DMAC.
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2.8.4.2 Z80 DMAC

- 248.% 80 DMAC
.- 2-48

CLK, 5V, GND: ,
! $0-$15 DO-D7

- 2-49. - UB)~  UB" ~ DMAC

80



1 %&b )~ (Bus Acknowledge In) 80 !
DMAC
1 %" ~ (Bus Acknowledge Out)
DMAC. -
o )~ U ~ DMAC
&
(- 2-49). $ !
! DMA
To BUSREQ~
80 DMA
! DMAC
& #
CE~/WAIT~ chip enable
DMAC control
status byte, Wait cycles DMA
! DMA
- 2-50. - )") ) DMAC
lE~, 10~ o )~ U ~
DMAC
! DMAC (- 2-50). "
# interrupt
INT~ Z80
DMAC
( bus master).
IORQ~ 80 !
$0-$7 )"
! ( ). - IORQ~
CE~ RD~ !
configuration register DMAC . $
DMAC
|IORQ~ # #

DMA
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, 1~ #
, interrupt acknowledge (
IORQ~), reset.
MREQ-~ # DMAC
RD~ 80
configuration register DMAC. . DMAC
RD~ #
RDY ~ DMAC
# - :
RDY~ DMAC |
( bus master) #
WR~ RD~
2.8.4.3 DMAC
" DMAC
et !
! . 11}
80
bits 80
DMAC !
( DMAC 7
(base registers WRO-WR6) (associated)
I . 6
I (base register group)
! ’ address bus. ,
! )" bit fields &
(pointers)
! DMAC.
' 7
(status registers RRO-RR6) &
DMAC. RR1-RR6
&
WR6 group . " Status Byte (RRO)
.1
! & - 2-51.
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- 2-51.1 !
* #
register group
DMAC.
DMAC Disabled Mode
. DMAC Enabled ( ! «ENABLE DMA
- ») (active)
(inactive  stopped). -
«DISABLE DMA », -
&
& (suspended)
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Continuous mode RDY.

2.8.4.3.1 WRO group registers

- 2-52. * WRO group registers
( WRO 80
DMAC bit 7 0 bit 1 0
00. . - 2-52 bit 1 0
( , &
).  hit2 & (
-port ). .
bit 3-6 1
K WRO 1 bit4d
6 2 port A starting address (low)
block length (high) . " associated registers WRO
& 16-bit $
(port A) 16-bit
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2.8.4.3.2 WR1 WR2 group registers

- 2-53. WRL1 group registers

" WR1 bit7,2,1,0
DMAC 0,1,0,0 " WR1
1 bit6. $
$ )"
&
MREQ-~, IORQ~
WR2 group ! WR1
% " &

80 0. -

& &
&

2.8.4.3.3 WR3 group registers

& WR3 &

& (- 2-54)
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80
WR1
WR~, RD~,
bit7,2,1,0

!
%



- 2-54. WR3 group registers

" WR3 bit7, 1 0
0.% bit 2 1 & (
WRO register group)

& (mask/match byte). -

mask & match .$  mask
11110000 & nibble

& nibble match byte. DMA, Interrupt
Enable bits ENABLE Interrupt ENABLE DMA
WRG.

2.8.4.3.4 WR4 group register

, group &
DMA bit
7,1, 0 Z80 1, 0, 1 . bit 4, 3, 2

Interrupt Control Byte
(- 2-55).
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%

2-55. WR4 group registers

Continuous, Burst Byte mode,

(

87

group

READY,



Interrupt Control Byte.

! INT~
bits 2, 3 Interrupt Control
Pulse Control Byte
byte Byte Counter

256 bytes
256.
Interrupt Vector
80 interrupt acknowledge
# .1
( bit 1 2 Interrupt Vector)

Status Affects Vector bit

2.8.4.3.5 WR5 group register

- WR5
bits 7,6,2,1,0

CE~/WAIT~
1

- 2-56. WR5 group register

1,0,0,1,0.,
READY active low  high
CE~
#
DMA.
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2.8.4.3.6 WR6 group registers

group

bit7, 1,0 1

- 2-57. WR6 group registers
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Reset, Reset port A, Reset port B timing: (
WRL/WR2.
Load: 7 !
# DMA

Continue: , & Byte Counter
! !

& !
Load. 1 Continue
#
Disable Interrupts Enable Interrupts
WRA4.
Reset and Disable Interrupts. '
/ 8080$% 8085.
Enable after RETI: + !
DMAC 80 ¥
Enable DMA
RETI.
Read Status Byte: 1 &
Status Byte.
Reinitialize Status Byte: $ bit 4, 5 Status Byte (Match not
found, not end of block).
Read Mask Follows: |,
&

* Read Mask 01100110
byte counter low, high, port B address low, high

Initialize Read Sequence. $ !
Read Mask Follows,

Force Ready. * RDY
Enable DMA, Disable DMA: ' DMA
: - 2-57 DMAC
DISABLE STATE, ENABLE DMA,
2.8.4.3.7

0



READY

Address Counter

2-58."

91

16-bit

2-58."

DMA

WRO

Status Byte

Byte Counter,
16-bit

WR4 groups



2.8.4.3.8

group 3 ,
DMAC.' *

%

Di sabl e DVA

Reset

VRO group

VWR1 group

VWR2 group

VWR3 group

WR4 group

VWR5 group

Reset Port A timng
Reset Port B timng
Load

Reinitialize Status Byte
Read Mask Fol | ows

Read Mask control byte
Initiate Read Sequence
For ce Ready

Enabl e I nterrupts
Enabl e DVA

* 2-1. - 5 $

2.8.4.4 DMAC 80

DMAC #
DMAC

DMAC
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DMAC
NAND, PROM .. 6
NAND & - 2-59.
DMAC 80 ! $15,%$14  $13
1,0 1
DMAC
102X XXXX XXXX XXXX I AOOO-BFFF
80 $15 g

$14 »

$13 >

M1~
|IORQ~ l

v v
IORQ~ M1~ CE~
Z80 DMAC
- 2-59.$ NAND
6 2 DMAC # 2 I
Z80 SIO (
) & - 2-59. -
80
# - 2-60. " RDY
! SIO 2 DMAC!
80. $ DMAC, SIO
80 SIO
#
DMA 80 * 2.9
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2-60. , DMA
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2.9
80
- - 2-61 2-62 & /
80 )" -
|
!
$ # - 2-61 !
/[ 80." # & 5V
11 29. 8
: 80 (CLK)
# ( , resonator) 0G1
4, 1 # 3 !
& #
1 RESET RC (R4, C1)
&
RESET
S2
Cl
RESET . Schmitt Trigger
RESET
C1 : S2
¥ &
RESET # !
(IC6A).
2 !
: RAM 55257
21°=32768 bytes. " 80
55257, $0-$14
.1 $15 CE~
55257 ! 8000-
FFFF $15 1.
EPROM 27C512
2'°=65536 byte. .
! 80
! 16-bit. RAM
32768 EPROM. "
27C512 A
$15 27C512 :
32768 $0-$14
80 ! $15 80 CE~
27C512! 0000-7FFF $ 15=0.
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CE~ RAM EPROM !
OR MREQ~ 80.
(=0) ! :
IORQ~ ! ! ) /A
MREQ~ 80
)
!
~ RD~
80 80
. $ R/W~ RAM WR~ 80
0 80 .9
EPROM
RFSH 80
( 55257 ).
# & - 2-62, RESET, CLK
- 2-61. SIO
PIO )" 80 IORQ~ !
IORQ~ 80." ! )" 256 (O0-FF).
4 ! :
& CONTSEL, PORTSEL (! C/ID B/A). (
$1 $0
. CE~ ! $7.
$8-$15 /A $2-$6
( , NAND)
.6 0)"
)" Oxxxxx00 OxxxxX11, X
0 1.6 0)" 00-03
60-63 1C-1F. " SIO )"
Ixxxxx00 Ixxxxx11( ,80-83 FO-F3 8C-8F ).
DO-D7 SIO PIO
80
! ! RD
, 1 ! 80. '
5V
!
« H# » 80
#
SIO PIO
)/ ’ )I )l )I Yo
SIO ) )
+5V. 1 # )" ))
0)" )" 0)"
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0)",
( ) (# )
5V % ! ov
(keypad) : 1
, , 1
D1
6 &
(
) &
( ) &
#
1 12 24V
| | &
+5V
1 SIO
RS232, handshaking
(RTS, CTS )
(TxD,RxD) % . roo 0 5V
RS232. (
MAX232
|
. $+232 [ #
handshaking
( (baud rate)
S[e) (. , #
Z80CTC ) RxD, TxD.
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8000-FFFF

2-61. -

80

RAM

EPROM



99

2-62. -

80

80 PIO

80 SIO






