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Z80A-CPU - Product Specification
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computer components, development syst
software. The Z80 microcomputer comp
all of the circuits necessary to build
microcomputer systems with virtually u

W. interrupts, unlimited subroutine nesting and
. meany types of data handling.
et bit index registers allow tabular data manipu-

N easy implementation of relocatable code. The
provides for automatic, totally transparent

s al dynamic memories. The I register is used
The Z80 and Z80A CPU’s are third il si ip ina! ful interrupt response mode to form the upper 8
microprocessors with unrivaled computati L . ; i to a interrupt service address table, while

increased computational power results infhig F f rupting device supplies the lower 8 bits of the
through-put and more efficient memogy utilizati i inter. An indirect call is then made to this service address.

addition, the Z80 and Z80A CPU’s are ve
ment into a'system because of their singlé voltage rethrt’iu,]ﬂ,r#‘ ‘
ment plus all output signals are fully decoded and timéd to-
control standard memory or peripheral cir

is implemented using an N-channel, ion implant 158 instructions—includes all 78 of the 8080A instruc-

gate MOS process. ‘_J tions ?vith total software corjnpatibili?y. Ne\.)v instruc-
tions include 4-, 8- and 16-bit operations with more

Figure 1 is a block diagram of-the CPU; anure Z'aé'faﬂs f sing modes such as indexed, bit and relative.

the internal register con ﬁguratm&uch contains 208 bits egisters.

of Read/Write memory that are 3¢¢Css

mer. The registers inlude two V ix general purpoﬁ )

registers that may be used mdmdua !

as 16-bit register pairs. There are als

lator and flag registers. The progra

1 wo sets of a memorie
er has access to exther e 1.0usin

ith virtually no external logic.
ction execution speed.

set of main or alternate reglsters throu a roup of ex- ° Smgle 5 VDC supply and single-phase 5 volt Clock.
change instructions. Thx s oregro t erform ny other single chip microcomputer in
background mode of op rese ﬁ ications.

fast Interrupt response. tible

ﬁrfaces standard speed static or dynamic

stack pointer which permlvxmple 1mplementauon of . Buxlt-m dynamxp AM refresh circuitry.
=
__Q_W"\ax‘-'ﬁ‘ q’ﬂlﬂlﬂﬂ”ﬁﬂ.ﬂ%ﬂ&l
3 [ NIl obkoN NI o U
MAIN REG SET ALTERNATE REG SET
ZCUWLA"DI FLA'GS ACCUW.LA\'OK FLAGS ?
s ! s i GENERAL ~
3 g v C RtGirens
CPU AND 3 L v
Contao
Sichacs INTERRUPT | MEMORY —
VECTOR il NEFRESNR
INDEX REGISTER 123 mﬂ:}
INDEX REGISTER w REGISTERS
STACK POINTER sP
(_ PROGRAM COUNTER [
V4
16817
ADDRESS BUS
280, Z80OA CPU BLOCK DIAGRAM 280, Z80A CPU REGISTERS
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» n 2.y RFSH
I EEan (Refresh)
o == EERR
B 2 » -
L T - _%_. g
[ o~
L '—.: : A0ORESS
[ =
T -t ]
z 2
e ooy ey
» bl \
= 3 R CHB - \ HALT
. e 3
R u, \ tstate)
=
+ —tf
e m
0. e

device.

Output, active low. RFSH indicates that
the lower 7 bits of the address bus con-
tain a refresh address for dynamic
memories and the current MREQ signal
should be used to do a refresh read to all
dynamic memories.

Output, active low. HALT indicates that
the CPU has executed a HALT software
instruction and is awaiting either a non-
maskable or a maskable interrupt (with
the mask enabled) before operation can
resume. While halted, the CPU executes
NOP’s to maintain memory refresh
activity.

Input, active low. WAIT indicates to the
Z-80 CPU that the addressed memory or
1/0 devices are not ready for a data
transfer. The CPU continues to enter wait
states for as long as this signal is active.

Input, active low. The Interrupt Request
signal is generated by I/O devices. A
request will be honored at the end of the
current instruction if the internal soft-
ware controlled interrupt enable flip-flop

Input, active low. The non-maskable

‘nterrupt request line has a higher priority

an INT and is always recognized at the
nd of the current instruction, indepen-
dent of the status of the interrupt enable
flip-flop. NMI automatically forces the

Z-80 CPU to restart to location 0066.

Input, active low. RESET initializes the
s follows: reset interrupt enable

reset time, the address and data bus go to
a high uMance state and all control
to the inactive state.

Input, active low. The bus request signal has
a higher priority than NMI and is always rec-
ognized at the end of the current machine
cycle and is used to request the CPU address -
bus, data bus and tri-state output control
signals to go to a high impedance state so
that other devices can control these busses.

Output, active low. Bus acknowledge is

used to indicate to the requesting device
that the CPU address bus, data bus and
tri-state control bus signals have been set

to their high impedance state and the
external device can now control these signals.

AO-A]S Tri-state output, actj
(Address Bus)  constitute a 16-bi
address bus pr
memory (up to 64
exchanges and for
Dg-D7 Tri-state input/outp:
(Data Bus) Dg - D7 constitute
data bus. The data bus i (IFF) is enabled
exchanges with memor; &
—
M Output, active low. M L md»nea,re{,ﬁ_}r‘ t ?
(Machine current machin cycle is the op code
Cycle one) fetch cycle "
MREQ Tri-state output . The |
(Memory request signal uﬁates that m
Request) bus holds a valid*address for a memory
. read or memory wn operanon
@/ RESET
IORQ Tri- H %Jl :a) ﬂw ﬁ w EJ f] ff:p op, clear PC and registers [ and R
(Input/ sign. icat the r ha the t interrupt to 8080A mode. During
Qutput address'bus holds a valid I/O addres for
Request) a 1/0 read or write operation. An I
o Ve F'EM&I i '11;‘71 TN
nt nse vector ¢
on the data bus. (Bl;'is Q
Request)
RD Tri-state output, active low. RD indicates
(Memory that the CPU wants to read data from
Read) memory or an 1/O device. The addressed
1/0 device or memory should use this
signal to gate data onto the CPU data bus. e
BUSAK
- - (Bus
WR Tri-state output, active low. WR indicates Acknowledge)
(Memory that the CPU data bus holds valid data to
Write) be stored in the addressed memory or 1/0
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INSTRUCTION OP CODE FETCH
The program counter content (PC) is placed on the

address bus immediately at the start of the cycle. One half
clock time later MREQ goes active. The falling edge of
MREQ can be used directly as a chip enable to dynamic

T T

memories. RD when active indicates that the memory

REFRESH ADDR

data should be enabled onto the CPU data bus. The CPU
samples data with the rising edge of the clock state Ts:
Clock states T3 and T4 of a fetch cycle are used to refresh

dynamic memories while the CPU is internally decodi
and executing the instruction. The refresh control si

RFSH indicates that a refresh read of all dynamie.n
should be accomplished. &

Illustrated here is the timing of me
cycles other than an OP code fetch (M cyclg
and RD signals are used exactly as in the
the case of a memory write cycle, the MR
active when the address bus is stable so tha
directly as a chip enable for dynamic meg

semiconductor memory.

ALl
e e,

J o R
N y

o () s S e BATA OUT

__.___1 S L.i.__..___-

Ilustrated here is the timing for an 1/O read or l/QW’ o " 1. 1 "n
operation. Notice that during 1/0 operations a singk‘ﬁ'iifﬂﬂ'j’T-"..?"Q I S W e
state is automatically inserted (Tw*). reason for this is TagoAts s
that during /O operations this extra ] ufficient = r
- time for an I/O port to decode its add! 1] i ——
WAIT line if a wait is required. e : v
D o T T e
‘ n w e out a }:::
AUYINYNITNETTS
m INTERRUPT REQUE?’/ACKNOWLEDG&CYCLE o/
_ The interrupt si is the ‘ ot £5 0 1.
rising edge of the IEQOW @ﬁfﬁmm u w 2 v : " I EJ v T 5
When an interrupt is accepted, a s M leis k L—\ir—\ = e O g O
generated. During thisﬁl cycle, the WTQI signal becomes = ] [ =
active (instead of MREQ) to indicate that the interrupting -
device can place an 8-bit vector on the data bus. Two wait AaeAe I L3 LI
states (Tw*) are automatically added to this cycle so that a O]  —
ripple priority interrupt scheme, such as the one used in the P o
Z80 peripheral controllers, can be easily implemented. = —
0e - 07 ‘GF
. WATT T R F ks
T
o |




- 780, Z80A Instruction Set

The followmg is a symmary of the Z80, Z80A instruction
set showing the assembly language ninemenic and the.sym-
bolic operation performed by the instruction. A more de-
tailed listing appears in the Z80-CPU technical manual, and
assembly language programming manual. The instructions

8-BIT LOADS

16-BIT LOADS

EXCHANGES

82

are divided into the following categories:
8-bit loads
16-bit loads
Exchanges
Memory Block Moves

Memory Block Searches Jumps
8-bit arithmetic and logic Calls
16-bit arithmetic Restarts -
General purpose Accumulator Retum

& Flag Operations

Miscellaneous Group
Rotates and Shifts

Bit Set, Reset and Test
Input and Output

"---..J ..-uum'ﬂ’

In the table the following termmology isusedT

o A A
Q.

,..
mom 'm

any 8-bit destination register or memory location
any 16-bit destination register or memory location
8-bit signed 2's complement displacement used in
relative jumps and indexed addressing

8 special call locations in page zero. In decimal
notation these are 0, 8, 16, 24, 32, 40, 48 and 56
any 8-bit binary number

any 16-bit binary number

any 8-bit general purpose register (A, B, C D,E,
H,orL)

any 8-bit source register or memory location

a bit in a specific 8-bit register or memory location
any 16-bit source register or memory location
L the low order 8 bits of a 16-bit register
the high order 8 bits of a 16-bit register

t e contents within the () are to be used as a

b = abit number in any 8-bit re . r to a memory location or I/O port number
location f ) isters are A,B,C,D,E,H,L,land R
cc = flag condition code 16-bit reg irs are AF, BC, DE and HL
NZ = non zero 16&&. isters are SP, PC, IX and 1Y '
Z = zero
NC = non carry 4 implemented include combinations of
C = carry Immediate Indexed
PO = Parity oddornoo o Immediate extended  Register
PE = Parity evenoro Modified Page Zero  Implied
P = Positive Relative Register Indirect
M = Negative (minus) Extended Bit
Mnemonic Symbolic Operation Symbolic Operation Comments
LDr,s s (DE) < (HL), DE < DE+1
HL «+ HL+1, BC « BC-1
LDd,r d<r (DE) ~ (HL), DE < DE+1
(Ix.fe'.)'q!;ﬁe), HL «-HL+1, BC < BC-1
LDd,n den d':‘ﬂ-f/ 2 Repeat until BC = 0
(IX+e). (IY+e) + (HL), DE « DE-1
LD A,s Aes Rl —nerdaEy— HL-1. BC « BC-1
/ BE) < (HL), DE < DE-1
LDd, A d«A [ < HL-1, BC «+ BC-1
I " g Repeat until BC =0
.
LD dd, nn dd < nn dd = BC, DE, 24 CP A-(HL), HL < HL+1
i, BC « =
‘ ‘s
e | eof] 18] TRV BWE P e
b B 1, Repeat the flags only.
LD (nn), ss (nn) < ss ss=BC, D, Z1 - until BC =0 or A =(HL) A is not affected
g .
HL, SP, I AP g (T
oz RWDANL| SEEHATA N
PUSH ss qP )& s 2) ¥ . cz’ CPDR =(HL), HL~ HL=
HL, AF, IX, 1Y z BC « BC-1, Repeat
POP.dd dd|_« (SP); ddyy < (SP+1) | dd = BC, DE, until BC=0 or A = (HL)
HL, AF,1X, 1Y
ADD s A<A+s
EX DE,HL | DE+~HL ADC s A«A+s+CY CY is the
EX AF,AF’ | AF < AF’ é SUB's X e Ks carry flag
EXX BC BC’ =] SBCs A<A-s-CY s=r,n.(HL)
DE || DE’ 2| ANDs A<AAs (IX+e), (IY+e)
L) WAl - OR's A<AVs
EX (SP), ss (SP) 88y, (SP<I'I)~+ssH ss=HL,IX, 1Y XOR s =k




8-BIT ALU

16-BIT ARITHMETIC

GP ACC. & FLAG

MISCELLANEOUS

ROTATES AND SHIFTS
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Mnemonic Symbolic Operation Comments Mnemonic Symbolic Operation Comments
[
CPs A=s s=r,n(HL) | BITb,s Z«y, Zis zero flag
INC d d<d+1 {Ire). (EXe) : SETb,s s+ ! s=r, (HL)
d=r, (HL) ~ | RESb,s <0 (IX+e).(IY+e)
IX+e), (IY+e =
DEC d ded-1 (R (¥} IN'A, (n) A+ (n) ,
INT,(C) r<(C) Set flags
ADDHL,ss | HL < HL +ss INI (HL) ~(C),HL < HL +1
ADCHL, ss | HL « HL +ss+ CY b i olel,
? . L.§
SBCHL,ss | HL « HL -ss-CY = g gﬂf)ﬂ‘__(lc)’m it
ADDIX,ss | IX«IX+ss Repeat until B.=0
(HL) «(C),HL < HL - 1
ADDI1Y,ss | IY « 1Y +ss B«B-1
H - " - ‘-
INC dd dd «dd + 1 }( k) =AChHL S HE- )
B<B-1
‘ _Repeat until B=0
DEC dd dd <dd-1 A
DAA Converts A conten )< (HL), HL < HL + |
packed BCD following z B«B-1|
or syblracl. )« (HL). HL < HL + |
- B+-B-|
CPL A<A Repeat until B =0
NEG A<00-A C)« (HL), HL < HL - 1
CCF CY +CY B«<B-1
SCE CY«l1l (C)«< (HL), HL~HL - |
: B<B-1
NOP No operation
R t until B=
HALT Halt CPU kil
DI Disable Interrupts PC «<nn NZ PO
El Enable Interruptss, If condition cc is true Z PE
IMO Set interrupt m . nn, else continue “Nc P
M1 Set interrupt modé A ‘ PCte G
IM 2 Set interrupt mode ondition kk is true ax I NZ NC
az « PC + e, else continue Z €
RLC s Vel {7 =— ¢ JP (ss) *sS ss=HL, IX, 1Y
M | _ apINze B+B-1,ifB=0
RLs ' contin Ise PC «PC+e
] qn EJ v i %H"E (ipt)spcﬂ ' NZ PO
RRC s ' 9 (SP-2) <PC| ,PC «mn Z PE
: "1 2| CALLcc,nn If condition cc is false ccNnc P
p IV At T
Ln
SLA's s=r.(HL) £ L P2y &pe =
(IX+e),(IY+e) | & gscp-z) ;:PC.L’ PCy <0
%] «
SRA's — e g L
k s RET PC; «(SP),
SRLs P e W Poq = BPel)
) 5 RET cc If condition cc is false NZ PO
[ 1 Z continue, else same as RET Z PE
RLD ) I O ) EE ) B « e p
A £ RETI Return from interrupt, ‘.
2 same as RET ' S
RRD 7 43 o [ 43 o]wu ‘RETN Return from non-
A ¥ ]

maskable interrupt
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A.C. Characteristics Z80-CPU

Ta= 0°C 10 70°C, Vcc = +5V + 5%, Unless Otherwise Noted.

Signal Symbol Parameter Min Max Unit Test Condition
Y Clock Peniod ] ) 4 I'IZI psec 2] = o * oyt et Yy
- 1y (BH) Clock Pulse Width, Clock High 180 TEl nsec
ty thL) Clock Pulse Width. Clock Low 180 5 nsec
Yoo Clock Rise and Fall Time i0 nsec -
ID(AD) Address Qutput Delay 145 nsec
'F(AD) Delay to Float 110 nsec
taem Address Stable Prive to MREQ (Memary Cycle [ nsec -
Ao-15 «J:, Address Stable Prior 10 TORQ. RD or WR [ cl T nsec G 50"? U fem = Yok T 1= 75
tes Address Stable trom R_D, W_E nsec
feat Address Stable From RD or WR Durin nsec 2] 1, =180
(D) Data Qutput Delay nsec Bl o=ty * -0
'E(D) Delay to Float Dunng Wy - nsec |
1$¢ (D) Duta Setup Time to Rising |- g Ml % 3 —nsec (R4 BRSPS NOPYRRAAT. ]
Dy ST (D) Data Setup Tume to Fall ng M2 S e C; =50pF
o tdem Data Stable Prior to WR (Me; 9 L 151 tgem =1t.-210
tda Data Stable Prior 10 WR ] ]
ted Data Stable From WR J B T o]ty = tyqary * 4 - 210
H Any Hold Time . " O e, 71 tegr = tugar) * t 80
IDLP (MR) MREQ Delay From Fu! dge 4 L
IDHo (MR) |  MREQ Delay Fre 8 Edgalbf Cldek High ! :
MREQ \DH® (MR) | MREQ Delay Frém Failling ol 2 Hight Y nsec €, = SOpF
tw (MRL) Pulse Width. MREQ Low = i N 18] =t -30
\w(MRH) | Pulse Widih. MREQ ; K WIMBL) ™
e 9 MR Yt * 1= 30
IDLS (IR) 10RQ Delay Fr sing Edge of O Loy -I") nsec MR ae )
DLS (IR) TORQ Delay From FallingEdge il Low | Gl e
forRQ tDH® (IR} | TORQ Delay From Risilg Edge Of Clogk. TORQ High " - § W Gy 8150PE
IDH® (IR) TORQ Delay From Falling Edge'of Clock. IORQHigh - -
'DL® (RD) Tl__—D Delay From Rusing Ed Cloek, _'_' :, sec
IDLP (RD) RD Delay From Faliing of Glock . RD Low s | c =
®D {DH® (RD) RD Delay From Rising of k. RD High = J’,.J-' I < €.~ 30pF
DHF (RD) | RD Delay From Failing Edge o €lock. Rl 2L Tnsec |
e | Fom p o oo s
s 'DLF (WR) ay From Falling Edge of Cloc! nsec :
L {DH& (WR)| WR Delay From Falling Edge of Clock - T | msec | L7 S0PF
w (WRL) Pulse Width, WR Low .':'“'nr‘ri"":"'"#—-.i" ' nsec T ——
= = ; ™ w(WRL) = ¢ -
i DL (M1) M1 Delay FromiRusing Edge of Clock, M1 Low f 3 = S0pF )
{DH (M1) M1 Delay From Rising Edge of Clock, M1 High ’ >
IDL (RF) RFSH Delay FEr:
RFSH | Dh(Re) | RFSH Delay Beuel Rising Edge of Clock. Fi30pE
WA ' (WT) WATT Setup Time iy Ealling E | n
AACT | tpn FALT Delay Tim&¥#fom Falling Edge of Clock ' 300 | nsee| €y =SOpF
INT YT TNT Setup Time to Risiflg Edeof Clock : 4” 4 nsec
| womo g ] ] TG
BUSRQ 15 (BQ) BUSRQ Se isin ge I i 80 L m.el I d
T DL (BA) BUSN Delay From Rising Edge of Clock, BUSAK Low 120 nsec -
RUSAX 'DH (BA) BUSAK Delay From Falling Edge of Clock, High ﬂ nsec CL = 30pF: ul
= 8 il %
= | W) PRy
'F() Pel
Trar h | M1 Stable Prior to TORQ (Interrupt Ack.) (131} nsec PBVE G ™ 2t $ g ity + 4= 80

NOTES
A Data should be enabled onto the CPU data bus when RD 1s active. Dunng interrupt acknowledge data
should be enabled when M1 and IORQ are both active. T,

~

All control signals are internally synchromized. so they may be totally asynchronous with respect
to the clock.
The RESET mignal must be active tor a nummum of 3 clock cycles.
Output Delay v». Louded Cupacitance
TA=70°C  Vec=+5V 5%
Add 10nsec delay for each 50pf increase in load up to a maximum of 200pf for the data bus & 100pf for
address & control lines . Load circuit for Qutput
Although static by design. testng guarantees t g, of 200 psec maximum




A.C. Timing Diagram
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Timing measurements are made at the following

voltages, unless otherwise specified: - 0~
CLOCK Ve =6V 45V
OUTPUT 20V Vv
P INPUT 20V 8V
FLOAT av 105V
W (M),
. ] BRAwA
' ¢ (AD)
tw () s 0]
. N
Ag-a1s \ i
0 (AD)
I [
N R3] —‘ T o
Ag-15 A ‘ 27 3 S
: ST~
—— L < 1 >t
IN 3 \
) ZEnllT
Oo-7 . - _ = H—t o)
W ¥ EN
out I
7
‘oL (M1 2 1 ‘ \ : feat
— '\S 5 |17 . o
Ml L. (- ;: Al ]
4 ‘ ( 1 et
RF)
RFSH e ) b 4 K]
<— 'oLF: (MR 'oHl: (MA M ! 'OHT (MR)— J;— ] '
FEr o ey
t & » /
MREQ 1 4 % W \ { V] Sed-
¢ .
= 'oLd (RD) 'oHIRD) OHJ: (RO}~ L
- PO, - = ==
(( S e T ; L I
L FFFFI | T oLd (wR s s
5 I nkinmild v ot — -_llﬁ-lv WR)
WR —] o (WAL b,
oL (R L T+ Tt -+
om0 —fd = ".'"'f, i L -
forRa B s |/
— tme ¥ o A N
! 'OHT (RO} );—
=l /_
1 - }{
oL (WR) N
C "OHT (WR)~— —
=3 /_
= 3 -

'oL (8A)

's (RS)

-

=
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| Absolu_te Maximum Ratings

Specified operating range.
-65°C 10 +150°C

*Comment
Stresses above those listed under “Absolute

: Temperature Under Bias Note:

For Z80-CPU aH AC snd DC characteristics remain the
Storage Temperature

same for the military grade parts except loc:

Voltage On Any Pin 0.3V 10 47V Maximum Rating” may cause permanent
with Rﬂptﬂ to Ground damage to the dévice. This is a stress rating lec = 200 mA
Power Dissipation 1.5W only and functional operation of the device

at these or any other condition above those

Z80-CPU D.C. Characteristics

d in the

of this

specification is not implied
bsol i rating

. Exposure to
itions for

extended periods may affect device reliability.

I

Capacitance

~ Ty =25°C,f =1 MHz,
T, =0°C 10 70°C. V. =5V 2 5% unless otherwise specified . unmeasured pins returned to ground
Symbol | Parameter X. Symbol | Parameter Max. | Unit
ViLe Clock Input Low Voltage 045 |V - (2 Clock Capacitance 35 pF
Vine | Clock Input High Voluge - w3l | Ve N\ i Input Capacitance | S | pF
ViL Input Low Voltage .3 v \ W Cout Output Capacitance | 10 pF
ViH Input High Voltage c -
Vou Output Low Voltage 'g -
VoH Output High Vultage -4 — I % Z80‘CPU )
i I r .
lcc Power Supply Current ,#50 = Orde g 0 atlon
-r\-.‘ - 4
Iu Input Leakage Current 104/ ViNzO @V ﬁ - :::::‘
— ; 5 v o °c
1 Tni-State Output Leakage Current in Float . '-Jl jc =24V, S =Stgndard 3V 23% 0 ‘0070 o
LOH . aag B E - Extended 5V £5% -40° to 85°C
e M - Military SV £10% -55° to 125°C
Lol Tn-State Output Leakage Current in Float LHE ‘_’EA =0.4V i 0% N
Itp Data Bus Leakuage Current in Input Mode ,’1?‘ ::‘1'9. u ?‘&, <
ARG
‘ N Capacitance
Z80A-CPU D.C. Characteristics s ot
e oo e - Tp=25C f=1'MHz
Ta TOCIITCY = 5V 2 8 unless atherg ] unmeasuted pins returned to ground
Symbol | Parameter — ' Symbol | Pasameter Max. | Unit
Vil Clock Input Low Voltage 3] =03 L ! Cy Clock Capacitance 3s pt
Vi Clock Input High Voluge _ vcc"3 v N fopie Capiitanee N ok
ViL Input Low Voltage fh H o | # 1 QOutput Capacitance | 10 pk
Vin Input High Voltage ' ! :,od ’ -
Vot Output Lom Voltage ﬁ 0}; \4 |0L=l BimA
Vou Quitput High Vol ’ 2 ' Py
oW . (- fa Wl h | o ﬁ Q

I Power Supﬂnu p i O Information
W Input l.r.‘l\.ngcquncnl 10 A Vin¥ 0wV . C - Ceramic

. > . . P - Plastic .
hon Tr-State Output Leakage Current i Flaat 10 HA Vour==4teV S — Standard 5V £5% 0° t0 70°C
Il ot Tr-State Quiput Leakage Current i Flaat -10 HA VOUT’O 4V
b Data Bus Leakage Current in Input Mode *10 BA 0V < V‘_\_
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Tp =0°C 10 70°C. Ve = +5V £ 5%, Unless Otherwise Noted.

Signal Symbol Parameter Min Max Unit Test Condition
e Clock Period .25 21 psec
@ 1y, (®H) Clock Pulse Width, Clock High 110 |E nsec
1y (®L) . Clock Pulse Width, Clock Low 110 2000 nsec
Yof Clock Rise and Fail Time 0 nsec
D (AD) Address Output Delay 1o nsec
'F (AD) Delay to Float 90 nsec
Laem Address Stable Prior to MREQ (Memory Cycle) nsec
Ao-15 [ Address Stable Prior 10 [ORQ. RD or WR msec ] L= S09F
Yoi Address Stable from RD. Wz TORQ or} nsec
teaf Address Stable From RD or WR During nsec
'D (D) Data Output Delay <
'F (D) Delay to Float During Write Cycle 'J nsec
1S (D) Data Setup Time to Rising 1 Cycle™ S
00_7 s$ (D) Data Setup Time to FLuin; Edge 2ioM S05 seC CL = 50pF
tdem Data Stable Prior 10 WR. cle
tdci Data Stable Prior to WR (1/O Cycl a1 Tec
tedf Data Stable From WR /}'I
'H Any Hold Time for Setup Time, e
IDLE (MR) MREQ Delay From F ge w “a c
DH® (MR) | MREQ Delay From Edge o Cloc, igh, |
MREQ \DH® (MR) | MREQ Delay From Failing Edge of Clock - €, = SOpF
tw (MRL) Pulse Width, MREQ Low ' T nse
w (MRH) Pulse Width, MREQ Hy \ Y:
2 i
(DL (IR) TORQ Delay From Rusing Edgélof Clogk. 1 U 75 5
oG tDL&(IR) | TORQ Delay From Falling Edge of Qlock, IORQ Low. '+ a p—
\DH® (1IR) | TORQ Delay From Risi of Glock, JORQ Highd'h |- - G e
(DH® (IR) IORQ Delay From Falling Edge oc! lIRQ igh " I.-':“ 8.
== ——
'DL$ (RD) RD Delay From R.mng Edge ock, Low L i - g ns
%5 \DLE (RD) | RD Delay From Falling Edge'of Clocky RD Low =~ = 95| nse T
{DH® (RD) RD Delay From Rising Edge of Cl zHighilin-‘ dsau seC {0 e
'DH® (RD) |  RD Delay From Faliing Edge of Cloek, RDHighs 5 <
DL (WR) | !_5 Delay From Rising Edge of élock.t — 5 nsec
= LT (WR) WR Delay From Falling Edge of Clock, WR Low - 80 nsec
WR \DH® (WR) WR Delay From Falling Edge of Clock, L il;f".'.l L nsec Cy = SOpF
t Pulse Width, WR Low e e iy
w(ﬁL) = L= ‘,r ‘ = e
i DL (M1) M1 Delay From Ri ge of Clock, M1 Low i E
'DH (M1) M1 Delay From P
aFsi | 'DL®RP | RESHDelay Fro dge of Clock, RESH L
’ESH {DH (RF) RFSH Delay From Risiig £dge of Clock, OpF
WAIT s (WT) WAIT Setup Time to éu; Edge of Clock nsec
HALT D (HT) HALT Delay Time From Falling Edge of Clock 300 nsec CL = SOpF
INT L (T) INT Seu ising Edge k A B i~
- 4
NMI w (NML) Pulse 80 nsec
S — e gy | LN
BUSRQ i (BQ) BUSRO“p Time to Rising Edge of Clock 50 nsec
=
505k | 'DL(BA) BUSAR Dalay From Ry 4y o Clck, Eus;x ﬁw ! L
4 0 n A
DH (B | oy o/ — i ¥ B ST
RESET ""”’q. ET Selup ﬂg g/Edge of Clock
] - 2 L
tF(C) Delay to Float (MREQ. IORQ. RD and WR) 80 nsec
Vi M1 Stable Prior {o IORQ (Interrupt Ack.) (111 nsec
NOTES:
TEST POINT
A. Data should be enabled onto the CPU data bus when RD is active. During interrupt acknowledge data "
should be enabled when MT and are both active. xf;’:;"

B. All control signals are internally synchronized, so they may be totally asynchronous with respect

to the clock.
The msiwl must be active for a minimum of 3 clock cycles.
. Output Delay vs. Loaded Capacitance

TA=70°C  Vcc=+5V 5%

oo

Add 10nsec delay for each 5Opf increase in load up to maximum of 200pf for data bus and 100pf for

address & control lines.
E. Although static by design, testing guarantees Lw(dH) of 200 usec maximum

"1

1121 = tygom) * tqoL) * ¥ Yy

4]
2]
31
3]
151
(6}
71

taem = tw(@H) * Y- 65
i =t =10

taa =ty 4 - 50
.|“f-'(w(¢l')u‘-‘$
tyem =t - 170
6™ ‘w(@l.) +t.-170
teaf= tuL) 4 - 70

18]
19]

tw(MRL) = ¢ - 30

‘-(ﬁu) = 'W(ﬂf) *te- 20

(10} LW(WRL) = te -30

(1]t = 2 * tyqappy * - 65

n-21x0

Load circuit for Output
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Janazaslednanuiay 2732

in
@lﬁg’a
32K BLE PROM

—
m Fast Access Time: ‘-M Eopatible to intel® 2716 EPROM

— 450 ns Max. 273 ‘
— 550 ns Max. 273
m Single +5V + 5% Po
m Output Enable f e n‘.
3 /

LA Static

MCS-86™ Compati

- «
The Intel® 2732 is a 32,768-bit E (¢ able read-only memory (EPROM The 2732
operates from a single 5-volt power s as T 'stanaty ge,.a res an output enable control. The total program-
ming time for all bits is three and a ) ese features n igning with the 2732 in microcomputer systems
faster, easier, and more economical.

An important 2732 feature is the separ_gg t ‘cor
OE control eliminates bus contention in ‘multiple
describes the microorarss
AP-72 is available fros

eas ng access time. The maximum active
ivings. The standby mode is achieved by

The 2732 has a standby

current is 150mA, while th ximum
applying a TTL-high signalL the CE input.

‘ EI ,wl ﬁRSELECTION

PIN I h Npp Vee OUTPUTS

MODE (18) (20} (24) (9111317}
B Vi Vu +5 Oout
Vi 1 Qar +5 High Z

dgr Vie +5 Oin
Progeam Venty | Vi Vie +5 Oour
Program inhibit| Vi Vpp +5 High Z
BLOCK DIAGRAM

DATA OUTPUTS
Yec o —— 09-07

GND 00— a e —)
e LI
i 1
-4 AnO
PIN NAMES &t :@m_}: OUTPUT BUFFERS
— Y -
Ae-Avi | ADORESSES ao-ays | =] oecooen |+ | YGATING
oo
43 CHIP ENABLE ‘”“';: —
(23 OUTPUT ENABLE = X b 22.764- 07T
-0y OUTPUTS —=| O€cooeAn | [ CELL MATAIX
|
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2048-word X 8-bit High S

WFEATURES

® Low Power Standby and
Low Power Operati

Completely Static R4
Directly TTL Compati
Pin Out Compati
Equal Access and Cycl m

EFUNCTIONAL BLOCK

Row A
De ¢ o .

® Single 5V Supply and
@ High speed: Fast i

J'll,.l
. g
£ “ &
4 i:f_ﬂ
w3

(17 P T
¥

209 laBnN18aY 6116

16-3,HM6E116-4,HME116P-2 HME118P-3 HME116P4

HM6116-2, HM6116-3,
HM6116-4

(DG-34)

HME116P-2. HM6116P-3,
HM6116P-4

—_— =
- |
SRS I g I H E o
; \: ‘\‘Fh‘ Cotom Duceder
: . o
o o d - .
m (DP-24)
_ HPIN ARRANGEMENT
of
S
— 20 | Wo
. 121 o
cs 2] .
ki

AR LRI SV

¢

LGLT] B

Ao
w]Ts
LA ML Y

Volg!e on Any Pin Relative to GND Vr -0.5° w0 +7.0 v
Operating Temperature T 0to +70 C E 1oy
Storage Temperature ( Plastic) Tiig —55 to +12§ € ) s
Storage Temperature (Ceramic; Tis —85 1o +150 €
Tempersture Under Bias Tiss —10 to +85 ¢ % iy
Power Dissipation Pr 1.0 W E o
@ Pulse Width S0ns . =15 V -
BTRUTH TABLE
Cs OF WE Mode Vee Current 1/0 Pin Ref. Cycle
H x x Not Selected Ise, Ism High Z
L L H Read lee Dout Resd Cycle 1131
L H (5 Write Iee D Write CycR (1)
L L L Write lec Din Write Cycle (2)
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ﬂklﬂilﬂdlﬂ‘?iﬂu']ﬂlﬂﬂ 8255

" ®
intgl
PROGRAMMABL = PERIPHERAL INTERFACE

MCS-85™ Compa_tible‘h

= ““mDirect Bit Set/Reset Capability Easing

m 24 Programmable V(‘)F'; ‘ .___.mfppncauon iniedsee,, -

m Completely TTL W a k. . e System Package Count

m Fully Compatible RENRRISNGD C Driving Capability
Microprocessor Fa p e in EXPRESS

u Improved Timin aracte ) ’ -;eeTn;Z?attlgree ?iaa'r‘\ggi

Package or 44 Lead PLCC
: Order Number: 231369).

for use with Intel microprocessors. It

12 and used in 3 major modes of

be programmed in sets of 4 to be input

ed to have 8 lines of input or output. Of

the remaining 4 pins, 3 are us ntrol signals. The third mode of operation
(MODE 2) is a bidirectional bu

( ks ot g m se: €s for a bidirectional bus, and 5 lines, borrowing one
rom the other group, for handsha :gz: ===

The Intel 8255A is a gener;
has 24 1/0 pins which
operation. In the first mode (
or output. In MODE 1, the s

s
<+ S
- S
ha = T ] 231308-2
Figure 2. Pin
Configuration
a1
231308-1

Figure 1. 8255A Block Diagram

Septembec 1987
Order Number: 231308-002
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= e S CPU Address and Control busses and in tumn, issues
._8255A FUNCTIONAL DESCRIPTION commands to both of the Control Groups.

General (C_S)v

The 8255A is a programmable peripheral interface
(PPI) device designed for use in Intel microcompute
systems. Its function is that of a general purp
component to interface peripheral equip
microcomputer system bus. The .
ration of the 8255A is program
software so that normally no ex
sary to interface peripheral

" Chip Select. A “low” on this input pin enables the
mmunication between the 8255A and the CPU.

N

" on this input pin enables the 8255A

Wu or status information to the CPU on
ta bus. In essence, it allows the CPU to “read

Data Bus Buffer 255A. '

This 3-state bidirectional

face the 8255A to the

transmitted or received
" on this input pin enables the CPU to

trol words into the 8255A.

Read/Write and ControiLogle, .o/~ 2t 8 sk B i T
The function of this block ig'to m f e nction with the RD and WR inputs, con-
internal and external transfers th Data lection of one.of the three ports or the

Control or Status words. It accepts i i >
: i g o least significant bits of the address bus (Ag

a

P )
| ¢ o L &=
AU RN I NP TS
= i AN
T ] ' .
PR |

231308-3

Figure 3. 8255A Block Diagram Showing Data Bus Buffer and Read/Write Control Logic Functions
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Each of the Control blocks (Group A and Group 8)
8255A BASIC OPERATION . accepts “commands” from the Read/Write Control
A; | Ao | RD | WR | TS | Input Operation (READ) |  Logic, receives “control words™ from the intemnal
data bus and issues the proper commands to its as-
ojo0jo0 1 0 PortA—-rDataBu_s iated
0o|l1]0| 1| 0 |PortB — DataBus : s = o=t &
ol o 1 0 PortC — Data Bus ControlGroup_A—PoﬂAandPoﬂCuppet(C7-C4)
% Control Group B—Port B and Port C lower (C3-C0)
Output Op ' : .
Control Word Register can Only be written into.
olol 1 olo ad operation of the Control Word Register is
ofl1[1fo]o '
110 ] 1 0 0 ,and C
1.1 1 0 | O
tains three 8-bit ports {A, B, and C).

o ' ured in a wide variety of functional
X | X X B Blls & F-State bythesystemsoﬂwarebuteachhas

= features or “personality” to further
111|011 he power and flexibility of the 8255A.
Xpxj1] 1 bit data odtput latch/buffer and one
input latch.
(RESET) 3 8-bit data input/output latch/buffer and
8-bit data input buffer.
Reset. A “high” on this inp og \ )
tsterand a"poﬂs(A 8, C) are ss wtimode | Port €. One 8-bit data output latch/butfer and one
o —— ~+8-bit data input buffer (no latch for input). This port
Jyiis. . .. gan ba divided into two 4-bit ports under the mode
Group A and Group B onﬂnﬁ‘&—_ —control. Each 4-bit port contains a 4-bit latch and it
» yE-- can be used for the control signa!l outputs and status
The functional conﬁguratxon of s ~ signal.inputs in conjunction with ports A and B.
grammed by the software. In he

control word contains information
“bit set”, “bit reset™ V
tional configuration of j 2

ﬂUEJ’WEJWﬁWEJ’]ﬂ‘ﬁ
awqmmm URNAINYAY
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B |
= {2 P : e o
\ ” 1
// 2 ke
. -Z e -
\’i'.‘& -]
. e =
LY ’ﬁ\- ‘is* ‘
i
5%
..i'.rﬂ re: 2313084
Figure 4. 8225A Block Diagram She and Group B Control Functions
Pin gurltlnn. = #,f..l":f-.d A3 ;‘r kPln Names : :
P ul . Data Bus (Bi-Directional)
::: : = Reset Input
e iy ke = Chip Select
Qs H 3 ) ﬂ Read Input
o gl ot :“-t o WR © Write Input
- 380 -l Al AoA1 Port Address
e u&l o ﬂ j A [vo'fﬁm(am
WY g7=pso’ " |" PonB @M
. wha € | PelPco Port @M
3 3 ‘ wr_« : it}
o P AN AR N L
" npie 8255A OPERATIONAL DESCRIPTION

231308-5

Mode Selection

There are three basic modes of operation that can
be selected by the system software:
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Mode 0—Basic Input/Output
Mode 1—Strobed Input/Output
Mode 2—Bi-Directional Bus
When the reset input goes “high” all ports will be set
to the input mode (i.e., dlZAlmesmllbeunﬂnNm’
impedance state). After the reset is removed the
8255A can remain in the input mode
tional initialization required. During the |

the system program any of the o
selected wmamm%ﬂ

POAT C (LOWER)
0. ouTRUT

PORT 8

j— 0-ouTRUT

lows a single 8255Am%
devices with a simple softwar:

The modes for Port A and.Por
defined, whllePonC:s ded
requwedbythePonA
the output registers, I
will be reset whenever
may be combined so_&
can be “tailored"” toal 03
instance; Grouchan

MOOE SELECTION

— T Rt

% - PORT C (UPPER)
0= OUTRUT

0= OUTRUT

sooe 2 —{ '

o) A

231308-6

. quﬁ.ﬂulellodoboﬂn!ﬂommd&n § s
interface

¥ and possible mode combina-
) conﬁaslngatﬁrstbtnaﬂerawsocy
device operation a simple,
will surface. The dssign of the
into account things such as effi- -
demPCboardlayom.oonu'olsignaldeﬁniﬁonvsPC
layout and complete functional flexibility to support
device with no extemal logic.
n|r ts the maximum use of the

ﬁmﬁmmw

weessoﬂwareroqdrementsh(:onw-basedappﬁ-
cations.
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This function allows the Programmer to disallow or
CONTAOL WORD allow a specific 1/0 device to interrupt the CPU with-
out affecting any other device in the interrupt struc-
Oy [ O | D5 | Oy |0y | D, {D, | D ture.
] l , L P INTE flip-flop definition:
e o ke ,
oowT ] (BIT-SET)—INTE is set—Interrupt enable
wrseecr | BIT-RESET)—INTE is RESET—Interrupt disable

/ ' NOTE:
fiip-flops are automatically reset during
tion and device Reset.
T ———
‘--MModes

Input/Output). This functional con-
fovides simple input and output opera-
h o the three ports. No “handshaking”
is simply written.to or read from a

Figure 7. Bit Set/R:

When Port C is bsing useé
A or B, these bits can be set .
Set/Reset operation just a cy ware de ‘ ;
ports. b T Mode 0 B tional Definitions:

s and two 4-bit ports.

lnter}upt Control F be input or output.
S are latched.

When the 8255A is program|

1 or mode 2, control signals are A Ing not latched.
used as inte'rrupt request inputs 16 different |npui/0utput conffigurations are pos-

o e
terrupt request signals, generated froq.waffo can “sfeis B '° this Mode.
be inhibited or enabled by setting or the )
associated INTE flip-flop, using tha-‘jn‘ ﬂrpsqﬁ 2 )
function of port C. ]

:
!
.
jﬂ‘i

T—

%
-
all)
]
e
1

231308-89
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MODE 0 (BASIC OUTPUT)

S
WA )t 7£
o tomw ———t——"wo—]
00, X
'.______.,_ wa ~
[ WSWY] Xf j
- m-_-—‘“__l
\ e 231308-10
MODE 0 PORT DEFINI i s
A = Group B
Dy | D3 of [, PrAT X * Port B (i;’::)
0 o | o OUTPL 0 OUTPUT OUTPUT
0 0 0 W Wy 1 OUTPUT INPUT
0 0 1 DU PYT. ouT 2 INPUT OUTPUT
0 0 1. “ouTRUT i 3 | INPUT INPUT
0 1 | o 0 “ABUTeUT PU 4 | ouTPuT OUTPUT
0 1 0 1 “PUTPY ut | s OUTPUT INPUT
0 1 3 0 JTPUT & INPUT OUTPUT
0 1 |\ 1 ou " INPUT INPUT
1 0 | o OUTPUT | OUTPUT
1 0 aj| v 9 OUTPUT | INPUT
1 0 | o INPUT . | OuTPUT [+ 10 INPUT OUTPUT
1 0 e INPUT ¢ s OUTPUT 1 INPUT INPUT
1 ? o [7 o ! .ﬂi‘_%@] 7 @2 4 outrur | outpur
1 11 Odt] G ot § Dneds) |1 lid  outeut INPUT
1 B B o | JNPUT | INPUT 14 INPUT OUTPUT
bY N P, 1adrl oY CJ

wly
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MODE CONFIGURATIONS

CONTROL WORD #0 CONTROL WORD #2

[LLLLTTT nooooonn

A, PA, PA,PA,
82584 - 8255 )
20 _'_IL‘—‘ PG PC,
0,0, C{ . c{ 4
‘ . st ra e,
' \ 231308-12
- 7 \\h
CONTROL WORD #1 / : ‘r
% 0, 0 D, D, D, D, : I"L‘
[TTLLTM¥ /) wmnﬂunnn
i \ ! PA,PA,
8255A
S -
0,4,
e
s
2341300-1
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CONTROL WORD #9

BOEDOOED

CONTROL WORD #¢

[T]Tf:]?f:’]' 7
— 3

82554

{

8255A

R0 #10

llﬂllﬂ
I A ._-/'_—";;:4, h
1

b e,

(A" - rc,7c,

e rcac ||

231308-20

1 °




99

in'te|® 8255A/8255A-5
.
CONTROL WORD #12 CONTROL WORD #14
0, O O O, DO, D; D, %, By O o, 0; D, D, D,
[ele[al i)l l ] [olefefele]e] ]+]
A ——/—.—M,OA. Ao—f——' PA,PA,
8255A 8255A
- f—r— ey,
0,0, c{
Ay,
lbﬁl'—-—-p“;"
231308-24
CONTROL WORD #13
0, Dy Dy DO, D, D, D,
[TLLLT: T
Ab—+-. PA,PA,
8258A
‘_‘/‘_"r'cc
By D] C‘[
A
s e,
231308-28
OperatingModes~~  InputCont -lgnal Definition

MODE 1 (Strobed
configuration provides a-n for tr.

data to or from a speci port in conju

strobes or “handshaking*signals. In mode 1, port A
and port B use the Imes pon C to generate or
accept these "handshah

Mode 1 Basi
® Two Groui

® Each group contains one B-but data wm one

it). A “low” on this input loads
latch.

IBF (Input Buffer Full F/F)

ofFE icates that the data has
ctio, EJ ﬂ‘ j %ed ﬂ%ﬂ\ latch; in-essence, an ac-
nd em set by STB input being low

and is reset by the rising edge of the RD input.

Mﬁmﬁmw il )

° Th 4-bit port is used for control and status of the
8-bit data port.

igh” on this output can be used to interrupt the
CPU when an input device is requesting service.
INTR is set by the STB is a ““one”, IBF is a “one”
and INTE is a “one”. It is reset by the falling edge of
RD. This procedure allows an input device to re-
quest service from the CPU by simply strobing its
data into the port.



100

. ®
Intel 8255A/8255A-5

INTE A INTEB
Controlled by bit set/reset of PCy. Controlled by bit set/reset of PC,.

MOOE 1 (PORT A) MOOE 1 (PORT B)

! =

USRS WO
AMIAINTUNNINGA Y

]
i
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Output Control Signal Definition

OBF (Output Buffer Full F/F). The OBF output will
go “low” to indicate that the CPU has written data
out to the specified port. The OBF F/F will be sgct_xx
the rising edge of the WR input and reset by ACK
input being low.

ACK (Acknowledge Input). A “low”
informs the 8255A that the data from_
B has been accepted. In essence, a re
the peripheral device indicating th:
the data output by the CPU. "

| —

INTR (Interrupt Request). A “high=won tius

CONTROL WORD

0, Dy Oy D, D; D, Dy Dy

[1Jo]+ [0 [wPXIXIX]
PCus

1= INPUT -
0= OUTPUT

device has accepted data transmitted by the CPU.
INTR is set when ACK is a “one”, OBF is a “one”,
and INTE is a ““one”. It is reset by the falling edge of
WR.

INTE A
ntrolled by bit set/reset of PCg.

———= INTRy

231308-31

231308-32

Figure 11. MODE 1 (Strobed Output)
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PA,PA, CZI Al e >
RD ——=q PCy fo—— 58, WR —a 3 <, }— &3F,
PG 8, P jo— E‘
CONTROL WORD A
D, Oy Dy D, D; D; D, D, e g, oyo.o,o.o,O,O.O. ;TR
Lrlef]r]wl[eX] // {rlofrfofml: [ DX} | o
%) rc,_,. -
8 L, mT]
WR ——d
PORT
PORT

Combinations of MQ

Port A and Port B can be indi
put or output in MODE 1 tc

pt Request). A high on this output can
strobed /0O applications. g ‘

interrupt the CPU for both input or output

Operating Modes

MODE 2 (Strobed Bld!rectlona[.

functional oonugura provides a.e utput Buffer Fuil). The OBF output will

. il go
municating with a e or stru ' di e that the CPU has written data out
single 8-bit bus f : itting and receiv : .

data (bidirectional k! : signai

ge).A"low"onmisinpmenables
put buffer of port A to send out the
.theoutputbufferwinbehmehigh

a similar manner to MO :
and enable/disable funct available data.

impedance
MODE 2 Basic Funchonahbeﬁnmons

e Used in " Flip-Flop Associated with
SR AR
bit control

nd outputs are latched. ) ln&t Operations

RS, TR
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IBF (Input Buffer Full F/F). A “high™ on this output INTE 2 (The INTE Flip-Flop Assoclated with IBF).
indicates that data has been loaded into the input Controlled by bit set/reset of PC4.

latch.

—

CONTROL WORD

D, O Dy O, O, DO, D, D,

[T XXXL]

O8F

INTR

ACR

18F

ammmmmmm@gﬁ“

Any sequence where WR occurs before ACK ard STB occurs before RD is permissible.
(INTR = IBF ¢ MASK ¢ STB » RD + OBF » MASK ¢ ACK ¢ WR)

Figure 15. MODE 2 (Bidirectional)
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MODE 2 AND MOOE 0 (INPUT) MODE 2 AND MODE 0 (OUTPUT)
ey [ wra, re, f——— e,
N S DN e
o0, <, I %,
CONTROL WORD ’c |o— acx, CONTROL WORO ey jo—— E:"
0, Oy Oy O, O, D, D, Oy O, O¢ Oy O, 0, D; 0, O,

[ [ DX o] + o]
rC.

CONTROL WORD
O; Dy D5 O, Dy D, D, Dy \Lmlo PCq fo— ACK,
(LN s oo o

[ [ XDXDX] e o ] e f— =,
*C2e [ 18F,

20
1= INPUT
0 - oUTPUT

231308-39

ODE 2 AND MODE 1 (INPUT)

b INTR,

PA,-PA, CI>

4
i I T IX)

<, fo—— T3,

] G I

< — 18F,

231308-40

AU ATV oS

RN TN INYIAY
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Mode Definition Summary
MODE 0 MODE 1 MODE 2
IN ouT IN ouT GROUP A ONLY
PAg IN ouT IN ouT >
PA; IN ouT IN ouT «—>
PA, | IN s
PA3 IN >
PA4 IN e
PAs IN >
PAg IN >
PA7 IN >
PBo IN —
PB4 IN .
PB2 IN .
PB3 IN MODE 0
PB4 IN OR MODE 1
PBs IN ONLY
PBgs IN
PB7 IN
PCo IN
PC4 IN
PCa . IN
PC3 IN
PCa4 IN
PCs IN
PCe¢ IN
PC7 IN ouT

Speclal Mode Combination -~ This feature allows the 8255 to directly drive Darling-
e drivers and high-voltage displays that re-

",r a ‘. o
Considerations o 1 quire source current.

There are several combing
all of the bits in Port C @re

The remaining bits ca bd used as fi ows: a8 ing Port C Status
It P | ' de O, C transfers data to or from the pe-
FGTIECN ""“‘S‘E ipheral derWhen the 8255 is programmed to
es 1 or 2, Port C generates or ac-

All input lines can be accessed during a normal Port function in M
C gr: ines can be acess ed & epts “hand-shaking” signals with the peripheral de-

R a i th con ents of Port C allows the pro-
If Programme u“&l q V] the “status"” of each pe-
nge the program flow ac-
Bits in C upper 7-PC4) must be mdeually ac-
c / f -

essed usmg the bit set/reset function. 4B o special instru & s Hin it s

Bits m&ﬁcﬁu w read operation of
the bi s / t nor.a function.

some By writing into Port C.

Source Current Capabillity on Port B
and PortC

Any set of eight output buffers, selected randomly
from Ports B and C can source 1 mA at 1.5 volts.
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8255A/8255A-5

INPUT CONFIGURATION

o, Dy o, D, 0,

[0 ] vo e Jwre.[mrn,fwrey | s

O¢ 0, Do

.m,]

GROUP A GROUP 8
OUTPUT CONFIGURATION
D, 9 O O 0, 0; 0, 0
-
I Gl‘l‘lmuA "o i o mm.[ mre.I OBF, |INTR,
A |
GROUP A

GROULP A

(DEFINED BY MO

Figure 18. MODE

APPLICATIONS OF

The 8255A is a very powerf
ripheral equipment to the ro
represents the optimum uSe o

INTERRUPT

REQUEST

flexible enough to interface &

ost
without the need for additio a

e

Each peripheral device in a micr
usually has a “service rouum
The routine manag
tween the device
tion of the 8255A
routine and beco )
software. By examinifig the
characteristics for both data transfer -
) matchmg this information to the examples and ta-
nal description, acontr

bles in the dataxled oper
word can e

to exactly

25 represe

of the 825 m

d

-%ﬁ%w
amaﬂnmuw

=3 [rag b—— S
ln| —— -
jro === — MIGH SPEED
A, p—i P PRINTER
PA, i o
o e
00 1
uteun 1 A —|
ra, p—ei —{ NAW!I
b I(L‘V‘
PC, p——= DATA READY el
e [=—r acx —|
#Cy | PAPER FEED bl
L?Ce | roamano/mev b—ud
—
poue }— ;i
v, |—o — |
”, —i
", — ——=1{ OATA READY
., —i e
e, .___..‘ b PAPER FEED
e, b ——| FOAwARDmEV
[ S— | 1080w
po—— CARRIAGE SEN
#C, ——] DATA READY
e, [o— acx
CONTROL LOGIC AND DRIVEARS
231308-43
“ Figure 19. Printer Interface
EQ *
Ay o
w2ssa | PA, Ry
PA, R, FULLY
DECOOED
) Ry KevBoarD
A Ry
Ay L)
1 PAg SHIFT
A, CONTROL
[ STROBE
[ ACK
By LY
8, 8,
BURROUGHS
B seLrscan
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.l
MODE 1 e =
wouteun | "B SACKSPACE
=" e, 8 E—fcLean
DATA READY
ACK
i BLANKING
CANCEL WORD
INTERRUPT
REQUEST
231308-44

Figure 20. Keyboard and Display Interface
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janavadlad ADC nangay 574A

BURER'-BRéNNQ 5 \\V// | ADC574A

FEATURES ___coptained \+IQV teference, internal clock, digital

o COMPLETE 12-BIT A/D CONVERTEF : inf ic

REFERENCE, CLOCK, AND 8-, 12-, OF

MICROPROCESSOR BUS INTERFACE i cﬁh, containing a buried zener, is

o IMPROVED PERFORMANCE SECOND SOUR aser ; inimum temperature coefficient.

574A-TYPE A/D CONVERTERS Yl TTRE ock oscillator is current-controlled for excel-
2548 Maximum Conversion Time S leatstabili

150ns Bus Access Time .u: P ors m ay be xtcrnally-trimmcd to zero. Internal
A, Input: Bus Contention During Read npgrat]m: aling rtesistors are provided for the selection of
Eliminated e AN S g-inpu sxgnal ranges of 0V to +10V, OV to

e FULLY SPECIFIED FOR OPERA}]]N ON 12V OR
+15V SUPPLIES

© NO MISSING CODES OVER TEMPER
0°C to +75°C: ADC574AJH, KH Brades
—585°C to +125°C: ADC574ASH, TH Grades

xternally programmed to
ide 8 esolution. The conversion time

fog > ry-ect for 20pus typical.

Output data are av&blc in a parallel format from

TTL-compatible three-state output buffers. Output

datafare coded in straight binary for unipolar input.
DESCRIPTIO &J W W lﬁj’ ﬁ’] ﬂ ?ary for bipolar input
The ADCS574A is a 12-bit suc imati
analog-to-digital convcneiumhzmg state-of—thc—art The ADCS574A, available in both industrial and mil-
CMOS and laser-trimmed bipolar die custom4’ itary temperature ranges, require§ supply voltages of

SRR R S

B
= CONTROL |O——— coi
INPUTS {o—— ThoL Loee
o
o STATUS
BIPOLAR &
OFFSET E_ F
B
20V RANGE T?D— Egg
2
COMPARATOR 4
10V RANGE 2 PARALLEL
1287 04 = :>DATA
FOREATER s ouTPUT |-
REFERENCE g
INPUT
REFERENCE
OUTPUT nesenens ||

International Airport Industrial Park - P.0. Box 11400 - Tucson, Arizona 85734 - Tel. (502} 746-1111 - Twx: 810-852-1111 - Cable: BBRCORP - Telex: 66-6491




SPECIFICATIONS

ELECTRICAL

Ta = 425°C, Vec = +12V or +15V, Vee = —12V or —15V, Vioaic = +5V unless otherwise specified.
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MODEL ADCS574AJH, ADCS74ASH ADCS74AKH, ADCST4ATH
s MIN TYP MAX . MIN TYP MAX UNITS
RESOLUTION 12 * Bits
INPUT
ANALOG | [
Voltage Ranges: Unipolar 0to +10, 0 to +20 ® v
Bipolar o \'
Impedance: 0 to +10V, £5V ° * kQQ
+10V, OV to +20V * ° k)
DIGITAL (CE, CS, R/C, A,, 12/8)
Over Temperature Range
Voltages: Logic 1 * v
Logic 0 & . v
Current, 0.0V < Vi < 5.0V . : HA
Capacitance . pF
TRANSFER CHARACTERISTICS
ACCURACY
At +25°C
Linearity Error +1/2 Lsse
Unipolar Offset Error (adjustable to zero) * Lss
Bipolar Offset Error (adjustable to zero) +4 Ls8
Full-Scale Calibration Error'®
(adjustable to zero) ’ % of FS'¥
No Missing Codes Resolution Bits
Inherent Quantization Error * LS8
T 10 Trmax
Linearity Error: J, K Grades +1/2 % of FS
S, T Grades . % of FS
Full-Scale Calibration Error
Without Initial adjustment'®: J, K Grades +0.4 % of FS
S, T Grades +0.6 % of FS
Adjusted to zero at +25°C: J, K Grades +0.12 % of FS
S, T Grades +0.25 % of FS
No Missing Codes Resolution Bits
POWER SUPPLY SENSITIVITY R
Change in Full-Scale Calibration h—-l 1
- +13.5V < Ve < +16.5V or +11.4V < Vee < +1206Y _— +1 LS8
~16.5V < Vee < —13.5V or —12.6V < Vee < —1 V_ +1 LsB
+4.5V < Viogic < +5.5V :‘l - * LSB
CONVERSION TIME U
8-Bit Cycle % * us
12-Bit Cycle 15 20 ‘ . . us
DRIFT
Unipolar Offset: J, K Grades s d ppm/°C
S, T Grades +25 ppm/°C
Change over Temperature Range, All #1 LS8
Bipolar Offset, All Grades %5 ppm/°C
Change over Temperature Range: J, K Grades u +1 LS8
*2 Ls8
Full-Scale Calibration: J m ﬁ a q i u ’] 45 m El ’]1 a El +25 ppm/°C
e £25 ppm/°C
Change over Temperature Range: J, K Grades +9 ) +5 LSB
S, T Grades +20 +10 Ls8
QUTPUT
DIGITAL (DBy — DBo, STATUS) l
Over Temperature Range
Output Codes: Unipolar Unipolar Straight Binary (USB)
Bipolar Bipolar Otfset Binary (BOB)
Logic Levels: Logic O (lum = 1.6mA) +0.4 N v
Logic 1 (lsource = S00uA) +2.4 s v
Leakage, Data Bits Only, High-Z State =5 0.1 +5 ® . . pA
Capacitance 5 * pF
INTERNAL REFERENCE VOLTAGE
Voltage +9.9 +10.0 +10.1 . L “ v
Source Current Available for External Loads'® 2.0 * mA
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ELECTRICAL (CONT)

Ta = +25°C, Vec = +12V or +15V, Vee = —12V or —15V, Viocaic = +5V unless otherwise specified.

MODEL ADCS574AJH, ADC574ASH ADCS74AKH, ADCS74ATH
MmN [ Tre | max mn | T MAX UNITS
POWER SUPPLY REQUIREMENTS
Voltage: Vcc +11.4 +16.5 2 . v
Vee -11.4 —16.5 . e v
Vioaic 2 i v
Current: lcc . s A
lee ° ° mA
leoaic i * mA
Power Dissipation (+£15V Supplies) & ° mw
TEMPERATURE RANGE (Ambient)
Specification: J, K Grades ¢ . oG
S, T Grades 2 S °C
Storage : = <

*Same specification as grade to the immediate Ieft
NOTES: (1) Although this guaranteed thresh
0.25% of a standard TTL load. (2) With fixed 50
Scale and Offset Adjustments™ section). (3) FS |
range, FS means 10V. Use of the term Full Sc
tables. (4) See “Controlling the ADC574A" secti
When' supplying an external load and operati

consistent with other vendors' 574 and 574A specification
timing. (5) External loading must be constant during conversion.
ded for the reference output.

28) STATUS

»@ DBIT [MSB)

~—|POWER-UP HESETI

.l S lcontrot ’_L = H@) oeno
ABSOLUTE MAXIMUM RATINGS — A LogiC 2 ,.@ DBY
T ~ —— CLOCK .
(=]
Ve 10 Digital COmMMION & s e s s e s siisaislonsisie R/C @ § E '.. ugs
Vee to Digital Common .. ol 2 .
ves X Igl_ . 1 __,-‘,‘!,7 7 & 8 ,_.@ D87
Loaic to Digital Common P = a
Analog Common to Digital Common .- i = Zla L_@ 86
Control Inputs (CE, CS, A,, 12/8, R/C).= s — . = 2w 0
to Digital Common ................ =0 S v = &3 .-@ 085
Analog Inputs (REF IN, BIP OFF, 10V} - 3 CE S|l |3F
to Analog Common - - =lairs |2 _@ D84
20V to Analog Common ................ H = &
REFOUT . .oiiiiiieeeeaaeannn Indefi Short to Common, . = ol _. 083
Momentary Short to Vec R 12 BITS % E
Chip Temperature: J, K, L Grades ........... ... +100°C Vee (0 8 “lo _. DB2
S, T.UGr a -
Power Dissipation .......... f COMPARATOR 2 ~® DBI
Lead Temperature, Soldering. 3 =

Thermal Resistance, . ,.....

10V RANGE (13

D8O (LSB)

CAUTION: These devices are unsmve to electrostatic dlschargf

DIGITAL
Appropriate I.C. wu oul 20V RA 14 -, COMMON
-
% O Tov o
MECHANICAL q

INCHES MILLIMETERS T 15 NOTE: Leads in true position
DIM | MIN MAX MIN MAX within .010” (.25mm) R at MMC at
A |1.386|1.414] 36.20|36.92 seating plane.
c | .108] .188] 2.74] 4.22
D .0158| .021 0.38| 0.53 G ———— ] !\ Pin numbers shown for reference
F .035| .080| o0.89| 1.52 L i only. Numbers may not be marked
G | .100 BASIC | 2.64 BASIC ' A — on package.
H | .036] .084] o0.91] 1.63]
J | .oo8| .012| 0.20] 0.30
K| c120] -240) 9.05] 6-10 i}-’—i c CASE: Ceramic, hermetic
; .600 ]al::l.c 15.2.4 Ial:zl.c - % MATING CONNECTOR: 2803MC

—— — \/ WEIGHT: 4.8 grams (0.1702.)
N .026] .080| 0.84] 1.52 Seating Plane a
(S




DISCUSSION OF
SPECIFICATIONS

LINEARITY ERROR

Linearity error is defined as the deviation of actual code
transition values from the ideal transition values. Ideal
transition values lie on a line drawn through zero (or
minus full scale for bipolar operation) and plus full scale.
The zero value is located at an analog input value
I/2LSB before the first code transition (0004 to 0014).

Figure 1).
FULL- scue—E
EFb 1 CALIBRATION -
FFEw ERROR « ’
ROTATES
FFﬂn__ THE
802, I LINE
801, 1

DIGITAL OUTPUT

increased throughout the range. Thus, every input code
width (quantum) must have a finite width. If an input
quantum has a value of zero (a differential linearity error
of —ILSB), a missing code will occur.

ADC57A KH and TH grades are guaranteed to have no
missing codes to 12-bit resolution over their respective

The full-scale value is located at an analog value 3/2L '
beyond the last code transition (FFEy to FFFg)

|
OFFSET
bl ERROR | ,'
TFEw +  SHIFTS - : |
002, T THE LINE : 1
001, (BIPOLAR | | miosca
) OFFSET— = (BIPOLAR
000, . mmsmum. | 2ER0)
1/2L58+ 1»15 A0 o | e
Z6R0 purisoae 2B pyuiséie 4 Seate
(—FULL  CALIBRATION CALIBRATION
SCALE)  TRANSITION) TRANSITION .;‘,:, e
e "

ANALOG INPUT
i

specification temperature ranges.

UNIPOLAR OFFSET ERROR
An ADC574A connected for unipolar operation has an

nalog input range of OV to plus full scale. The first
put code transition should occur at an analog i input
2LSB above 0V. Unipolar offset error is defined
1ation of the actual transition value from the
- The unipolar offset temperature coefficient

s@ange of this transition value versus a
N temperature.
\BIPOL ET ERROR .

ecifications have historically defined
he first transition value above the
-swlc value. The ADC574A specification,

lue located 1/2LSB below OV. The bipolar
etitemperature coefficient specifies the maximum

FIGURE 1. ADCS574A Transfer &:(ﬁé
Terminology.

Thus, for a converter connected foquolar operation
and with a full-scale range (or span)of 20V (X£10V), the
zero value of —10V is 2.44mV below the st code transi-
tion (0004 to 001y at

—9.997
value of +10V is 7.32mV a
(FFEu to FFFy at +9.9926 )é]

NO MISSING CODES

ﬁﬁ%%%w

=
t

analog im‘
full-scale value.

RATION ERROR

ransition (FFEH to FFFu) occurs
value 3/2LSB below the nominal
e full scale calibration error is the

e of the code transition value versus a change in

t ﬁ icraturc.
t

deviation of the actual analog value at the last transition

temperalurc

AR

e. The full-scale calibration
specifies the maximum change of
versus a change in ambient

A stair B k) ) ik @A e W dvss 3k
‘A specification higuar issi trical 'speci C574A assume the

application of the rated power supply voltages of +5V
and £I2V or *+1I5V. The major effect of power supply

requires that every cbde combination appear in a mono-
tonically-increasing sequence as the analog input is

TABLE L. Input Voltages, Transition Values, and LSB Values.

Binary (BIN) Output Input Voltage Range and LSB Values
Analog Input Voltage Range Defined As: 10V +5v 0to +10V 0 to +20V
One Least Significant Bit (LSB) FSR 20V 1ov 10V 20v
2" 5 - 2° &
n=8 78.13mVv 39.06mvV 39.06mV 78.13mV
n=12 4.88mV 2.44mv 2.44mvV 4.88mv
Output Transition Values
FFEw to FFFy + Full-Scale Calibration +10V — 3/2LSB +5V — 3/2L.58 +10V — 3/2LSB | +20V — 3/2LSB
7FFFy to 800, Midscale Calibration (Bipolar Offset) 0—1/2LS8 0—1/2LSB +5V — 1/2LS8 +10V —-1/2LSB
000k to 001, Zero Calibration (— Full-Scale Calibration) —10V + 1/2LSB —5V + 1/2LSB 0 +1/2LSB 0 +1/2LSB




voltage deviations from the rated values w:ll be a small
change in the full-scale calibration value. This change. of
course, results in a proportional change in all code tran-
sition values (i.e. a gain error). The specification describes
the maximum change in the full-scale calibration value
from the initial value for a change in each power supply
voltage.

TEMPERATURE COEFFICIENTS

The temperature coefficients tor full-scale calibration,
unipolar offset and bipolar offset specify the del
change from the +25°C value to the value at Twi 01‘:{“

QUANTIZATION UNCERTAINTY

Analog-to-digital converters have an inherent TeTent Quantiz:
tion error of *1/2LSB. This error ﬁ

property of the quantization process and
inated.

CODE WIDTH (QUANTUM)

Code width, or quantum, is defined
analog input values for which a giv
occur. The ideal code width is ILSB.

INSTALLATION

LAYOUT PRECAUTIONS

Analog (pin 9) and digital (pin 15) com A
connected together internally in the ADC574‘;‘(..3mL

should be connected together as close to the umL‘ngsr,. v 2

sible and to an'analog common gr\ound plane “béneath
the converter on the component si '
addition, a wide conductor patte
from pin 9 to the analog supply comion, and a separate
wide conductor pattern from pin 15 t? e digt y
common.

If the single-point system common cannot be established

directly at the converter, pi and
connected together at the ﬁe e
ductor pattern then conne

tem common. This single c&’mmon path will typ:call
carry about 1.5mA of current out of the comerter Co
dependent curre 1gi-

tal (pin 15) comm w r

+7mA in pin 9 and QS 5mA in pin 15

Coupling between analog input and digital lines should

be minimized by careful layout. For instance, if the lines
must cross, they should do so at right angles. Parallel

analog and digital lines should be separated from each
other by a pattern connected to common.

If external full scale and offset potentiometers are used,
the potentiometers and associated resistors should be
located as close to the ADCS574A as possible. If no trim
adjustments are used, the fixed resistors should likewise
be as close as possible.

POWER SUPPLY DECOUPLING
The power supplies should be bypassed with 10uF tanta-
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lum bypass capacitors located close to the converter to
obtain noise-free operation. Noise on the power supply
lines can degrade the converter’s performance. Noise and
spikes from a switching power supply are especially
troublesome.

ANALOG SIGNAL SOURCE IMPEDANCE

The signal source supplying the analog input signal to
the ADC574A will be driving into a nominal DC input
i pedance of either 5k(} or 10k{). However, the output
ance of the driving source should be very low, such
tput impedance provided by a wideband. fast-
rauonal amplifier. Transients in A D input
aused by the changes in output current of
m converter as it tests the various bits.
The.ou ge of the driving source must remain
cons ile furnishing these fast current changes. It
1 uires a sample’hold. select a sample
cient bandwidth to preserve the accuracy
ideband buffer amplifier to lower the

.E5V.and £10V. Ifa 10V mpu( range
analog input signal should be connected
onverter. A signal requiring a 20V range
to pin 14. In either case the other pin of the
nconnected. Full-scale and offset adjust-

pin I3 for the 10.24V range, or a
n series with pin 14 for the 20.48V
Oﬂ. 1% resistor for R, (Figures 2 and

. Offset adjustment is still performed as described
below. Full-scale adjustment is performed as described
below but with adjustment performed using the input

SN YRS

l FULL-SCAL
*"“hwoun
JU
R, A FIN
00kQ ADCST4A
REF OUT
Vee 100ka
—(i2)| sipoLan oFFseT
S
10V RANGE
ANALOG 0 @
NPT -7
& iy
©
20V RANGE
O COMPARATOR
X/ ANALOG COMMoK

FIGURE 2. Unipolar Configuration.
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value is +9.9963V for the 10V range and +19.9927V for
the 20V range. Adjust potentiometer R, until bits DBI-

FULL-SCALE ADJUST ¢ oo DBI1 are ON and DBO is toggling ON and OFF.
Be 1002 ADCST4A
CALIBRATION PROCEDURE—BIPOLAR RANGES
@ s w If external adjustments of full-scale and bipolar offset
BIPOLAR R, 1000 are not required, the potentiometers may be replaced by
OFFSET ADJUST Lm—@ BIPOLAR OFFSET 500, 1% metal film resistors.
' If adjustments are required, connect the converter as
IANNP‘JTOS _ O 10V RANGE @ shown in Figure 3. The calibration procedure is similar

z hat described above for unipolar operation, except
\\omv — , e offset adjustment is performed with an input
hich is I/2LSB above the minus full-scale value

ANALOG COMMON @ for the =5V range, —9.9976V for the £I10V

ust R, for DBO to toggle ON and OFF with
FF. To adjust full-scale, apply a DC input
2LSB below the nominal plus full-scale
3V for 5V range, +9.9927V for =10V

FIGURE 3. Bipolar Configuration:

CALIBRATION

OPTIONAL EXTERNAL FULL-SCA

OFFSET ADJUSTMENTS _ _- LING THE ADC574A

nected to the ADCS574A as shown in
unipolar and bipolar operation.

rolled only by the R/T input. Full control
selecting an 8- or 12-bit conversion cycle,
ting the conversion, and reading the ouptut data
If adjustment of unipolar offset and full sca)c, STHOL ,j ‘ ready—choosing either 12 bits all at once. or 8 bits
required, replace R, with a 500, 1% metal fﬂnﬂ’érsxkor d 4 bits in a left-justified format. The five
and connect pin 12 to pin 9, omilting the adjustment c%&(l . CS, Ao, R/C, and CE) are all
network. - ible. The functions of the control
in Table II. The control function
in Table III.

CALIBRATION PROCEDURE—
UNIPOLAR RANGES

If adjustment is required, confe€t the converter as
shown in Figure 2. Sweep the inpgthrou
point transition voltage (OV + 1/2LSB: +1.22mV for the
10V range, +2.44mV for the 20V rang? Lhat causes the STAND-ALONE OPERATION

output code to be DBOO iometer sland alone operation, control of the converter is
R, unul DBO is alternate h m conlrol line connected to R/C.
all other bits OFF. Then al t lyi t are connected to digital com-

input voltage of nominal fu -scale value minus 3/2LSB mon and CE and 12/8 are connected to Viocic (+5V).
the value which should cause all bits to be ON. The output data are presented as 12-bit words. The
Ao@ iﬂ‘mloai}ﬂ‘im 11313N 818 )
Deslgnulion Definition Function
CE (Pin 6) Chip Enable Must be high (“1") to either initiate a conversion or read output data. 0-1 edge may be used to initiate a
(active high) conversion
CS (Pin 3) Chip Select Must be low ("0") to either initiate a conversion or read output data. 1-0 edge may be used to initiate a
(active low) conversion
R/C (Pin 5) Read/Convert Must be low ("0") to initiate either 8 or 12-bit conversions. 1-0 edge may be used to initiate a conversion. Must
("1" = read) be high (“17) to read output data. 0-1 edge may be used to initiate a read operation.
(0" = convert)
A, (Pin 4) Byte Address In the start-convert mode, A, selects 8-bit (A, = “17) or 12-bit (Ao = “0") conversion mode. When reading output
Short Cycle data in 2 8-bit bytes, A, = “0" accesses 8 MSBs (high byte) and A, = “1" accesses 4 LSBs and trailing “0s” (low
byte).

12/8 (Pin 2) Data Mode Select When reading output data; 12/8 = "1" enables all 12 output bits simultaneously. 12/8 = 0" will enable the MSB's
(1" = 12 bits) or LSB's as determined by the A, line.
("0" = 8 bits)




TABLE III. Control Input Truth Table. TABLE IV. Stand-Alone Mode Timing.

CE Cs | RC | 128 | a Operation Symbol Parameter Min | Typ | Max | Units
0 X o X X X None trae Low R/C Pulse Width 50 ns
X 1 X X X None - tos STS Delay from R/C 200 ns
A .0 0 X 0 Initiate 12-bit conversion tuon Data Valid After R/C Low 25 ns
A 0 0 X 1 Initiate 8-bit conversion tus STS Delay After Data Valid | 300 | 500 | 1000 ns
1 v 0 X 0 Inttiate 12-bit conversion o High R/C Pulse Width 150 ns
1 v 0 X 1 Initiate 8-bit conversion toon Data Access Time 150 | ns
1 0 v X 0 Initiate 12-bit conversion
e 0 7 X 1 Initiate 8-bit conversion
1 0 1 1 X Enable 12-bit output
1 0 1 (¢ 0 Enable 8 MSBs only FULLY CONTROLLED OPERATION
3 0 1 0 1 :

Enabie 4 LSBs plus 4
trailing zeros w il " nversion Length
\a“ } ersion length (8-bit or 12-bit) is determined by the
stand-alone mode is used in systems conta\%i ie A, input, which is latched upon receipt of a
cated input ports which do not require full start transition (described below). If A, is
capability. A he conversion continues for 8 bits. The full
Conversion is initiated by a high-to-low ) ersion will occur if A, is low. If all 12 bits are
R/C. The three-state data output b > " owing an 8-bit conversion, the 3LSBs (DBO-

when R/C is high and STATUS is lo

case the R/C pulse must remain |
50nsec.

Figure 4 illustrates timing when ¢ ion i§ igitiated — verter i‘*ommanded to initiate conversion by a
by an R/C pulse which goes low and re i transiti

state during the conversion. In this ¢ ( ) as shown in Table IIl. Conversion is
outputs go to the high-impedance state in €110 1, < )il ;@tc by the last of the three to reach the required
falling edge of R/C and are enabled for '

minal delay time is the same regardless of
i input actually starts conversion. If it is desired
particular input establish the actual start of con-

ers “ ther two should be stable a minimum of

p ransition of that input. Timing rela-
high R/C pulse. Table 1V lists timi F speeifications for timing are contained in
stand-alone operation. | —

positive R/C pulse. In this mode the ouptut dﬁta,}mm
the previous conversion is enabled during the 'ga'smv«: 2
portion of R/C. A new conversion is started ¢ rr'lf;eﬁl‘
ling edge of R/C, and. the thrcexs‘__a']e outputs return to

R/C

STATUS

FIGURE 4. R/C Pulse Low — Outputs Enabled After s

Conversion. A 3}
R/C X — "”"{ =

tan l tos

|
| " S LI
STATUS F 3 N\ — . |
" l. "_’l »
WH ""“""f HIGH IMPEDANCE
0811080222 0ATA vALID HIGH-Z STATE

0B11-080
FIGURE 5. R/C Pulse e High — Outputs Enabled Only FIGURE 6. Conversion Cycle Timing.
While R/C Is High. . g
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TABLE V. Timing Specifications.

Symbol Parameter Min Typ Max Units
Convert Mode 1 i

tosc STS delay from CE 100 200 ns

thec CE Pulse width 50 30 ns

tssc ) CS to CE setup 50 20 ns

tusc CS low during CE high 50 20 ns

tsac R/C to CE setup 50 0 ns

tene - R/C low during CE high 50 20 ns

tsac Ao to CE setup 0 0 ns

thac A, valid during CE high 50 20 ns

te Conversion time, 12 bit cycle 15 20 25 us
8 bit cycle 10 13 17 us

Read Mode .

too Access time from CE | 75 150 ns

two Data valid after CE low | _\'\ 4 35 ns

the Output float delay h, 100 150 ns

tssa CS to CE setup *'\

tsra R/C to CE setup \\h 3

tsar Ao to CE setup ‘__.1 .

tusa CS valid after CE low... \.'

tura R/C high after CE low T

thaan Ao valid after c”d 8

tus STS delay after data vak 2

NOTE: Specifications are at +25°C and me.

remain in a high-impedance state,
cannot be read during conversion.
additional transitions of the three
control conversion will be ignored, s
cannot be prematurely terminated
ever, if A, changes state after the begin
sion, any additional start conversion tra

the new state of A,, possibly resulting in an mcorrect
conversion length (8 bits vs 12 bits) for that gb_gyelgdh ”

READING OUTPUT DATA Lr-l

After conversion is initiated, utput data buffe
remain in a high-impedance state jl the followi

logic conditions are simult:ﬂeousl met: R/ igh,
TUS low, CE high, and CS low. Upon satisfaction of
these conditions the data lmes are en"bﬂ according to

the state of inputs 12/8 a AT YEs Timing.
for timing relationships %Jﬁ Vg c ished the state of A, during the read cycle.

In most applications the l input will be hard-wired in Connection of the ADCS574A to an 8-bit bus for transfer
either the high or low condmon although it is fully 'ETL- of leﬁﬂsuﬁed data is lllWated in Figure 8. The A,
and CMOS-co \% l mgmﬁcam bit of the
desired. When mx’g.{ @{ﬂiﬁlw de QU e output data word in
DBII) are enabl Itanedusly fo II"data word WO consecutive memory ocations. -
transt.'er to a 12-bit'or 16-bit bus. In this situation the A, When A, is low, the byte addressed contains the 8MSBs.
sta.te 1S |gn_ored. When A, is high, the byte addressed contains the 4LSBs
When 12/8 is low, the data is presented in the form of from the conversion followed by four logic zeros which
two 8-bit bytes, with selection of the byte of interest have been forced by the control logic. The left-justified
Word 1 Word 2
Processor | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
Converter | DB11 | DB10 | DBY | DB8 | DB7 | DB6 | DBS | DB4 DB3 | DB2 | DB1 | DBO | o 0 0 0

FIGURE 8. 12-Bit Data Format for 8-Bit Systems.



formats of the two 8-bit bytes are shown in Figure 8. The
design of the ADC574A guarantees that the A, input
may be toggled at any time with no damage to the con-
verter; the outputs which are tied together as illustrated
in Figure 9 cannot be enabled at the same time.

In the majority of applications the read operation will be
attempted only after the conversion is complete and the
STATUS output has gone low. In those situations
requiring the earliest possible access to the data, the read
may be started as much as l.15usec (tpy max +t

before STATUS goes low. Refer to Figure

timing relationships.

N

ADDRESS
BUS

/ 08!

A ;
J 1
Pl
by C
7 ﬁ-’r'?;{,} :‘x

116

ORDERING INFORMATION

FIGURE 9. Connettion to an 8-bit Bus.

AU INENTNEINS

&

RN TUAMINAY

Linearity Resolution, Full-
Temper- Error, No Missing Scale
ature max (Twmn Codes (Tumn TC, max
Model Range 10 Taeax) 10 Tuax) {(ppm/°C)
ADCS574AJH | - 0°Cto +1LS8 11 Bits +45
+75°C
ADC574AKH 0°Cto *1/2LSB 12 Bits +25
+75°C
ADCS574ASH| -55°Cto +1LSB 11 Buts +50
+125°C
C574ATH| -55°Cto +1LSB 12 Bits £25
+125°C
—
DATA
BUS
1
8
17




ANAHRKIN B

U

JadNazadvaudadInNatiuy LCD %ﬁﬂqmtazsﬁamaanus
a

' & L 7 '
DV-1§{10 429 % lines, TN/STN  Reflective/EL/LED Backlight

W ABSOLUTELY MAXIMUM RATINGS / - M ELEC C CTERISTIC (REFLECTIVE TYPE)
%, - =
1 F S urdiValge [ " \ Test Standard Value
Itemi !E.i Symbol [~ b ; budl E& Symboll  Condition Min T Top T s ] U™
Supply - Voltage tor Logue: (K| Vi Ve, r. 7.0 y !‘ togaat “Hlgh ™ Vst | Ve 2 Vi v
Supply Volage lor LCD Drivee; < | Vou-Viu g - 2135 fv Slow” o Ve Sh v
Input Voitage £ Vi Vss - avA & £ () Vot ki 0.2mA 2.2 e N Vv
Opetiature: Teny e Top o y h_ﬂ?:.l"},{ 7"!:'!.::‘.'.? VO | Ve | L S | B L
Slovige: Temp 3 LB 1T} 7 ﬂir_‘ Falled ™ Ay Conren s Viue Hh oA (KN g A
=0 s
W PIN FUNCTIONS | §ig L e nid DIAGRAM
No | Symbol | Function 'm No | Symbol e - - S
- B = ]

1 [ ve JaND.ov iEC 8 | os1_| Bur . i ;

2 Vi +HV i n--—-:—A L i

3 Ver | for LCD Drive §iv :

4 | 1S | Funciion Sciddt’ ; X

b | ww | Readiwrite 5 e

6 £ | Enanle Signal fi e e Sss

’ DRO Distar Bus Iumi{s

M DIMENSION OUTLINE
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CHARACTER FONT TABLE

B e ioeseed] esse % s
= |4 S i i
R I RO £ % 0 T =
° e .. . wsnse
o o o' 3
. : 4 A
= |42 L it | L
T
= ] 9 %
. .
2 i W Mt L
e |sece P
s (i el
- e von b
= 7 =
7 S5
2 o
° i
e > .
(3 3
- = .
: ik .
.8 :
N b, —-.- -n"
g o vee
Sk it B
= i,
s b R i
3 ..
o
2
= &
o
L]
° m\ ;
- beoe '3 H
: 4
e
S lzig| | e || ¢ )
o |ux~
T a ° - o - s - © - < - > >
,m 4 ° ° - - > o - P 3 = L= o
- 2 2 Ed e - - - - =3 > > -
“l £ o ] 4 e el o L3 s e - - - -
- » v El 03 - - L) » " " x x x
. » » " » " L3 » L] » » L x »
) “ v x I3 » - » x x » x x X
u - " x x * x > x - x x x x

NOTE: CGRAM is2 CHARACTER GENERATOR RAM Having 3 storage function of -

character pattern which enable to change freely by user's program



© ©W 0 N O O b W N =

W NN NN NN NN NN NN = =2 2 o g a o e
© ©W 0O N O O h W N = O W 0 ~N O OO b W N =

0000
0001

0002
0003
0004
0005
0081

0008
000A
000B
0080
0081

0082
0080
0081

0082
0083
0084
0085
0086
0087

o TN TR, | T S s

002C
003C
004C
005C
006C
007C
17FF

PORT_A
PORT_B
PORT_C
PORT_CTRL
LCD_CTRL
LCD_WRI

CK_T1
CK_T2

2;@1615\1@!,!,&3:1111

.EQU

NMANWIN ¥

00000000B

; TRAAUWATN A 183 8255
TRRAUNATN B 183 8255

@"-sﬁaqnwafn C 724 8255
118 Siamuqu 8255 Wvham

uau LCD ivham
1 DD RAM %89 LCD

CK_U1 |
CK_U2
CK_U3

.EQU

CK_ 6 .EQU

OP_U1
OP_U2 EQU
OP_U3 EQu
OP_U4 EQU
OP_U5 EQuU
OP_U6 EQu
STK_TOP EQU

G YI‘IWITJ‘J'&YE]U u1

a

mﬁmnmmmaau u2

a

3 IARUARINDATIINDY U3

100001008B

a

g |30 S e

100001118 s awmllesindaijagen U6

amnnm

ar

001011008 ; matﬁe\a'm'milﬂ'nmmanvny'lm
001111008 ; Waesindlatosiudanm
010011008 ; aesindUatesTusmym
010111008 ; madasindUatesTusuanm
011011008 ; WaasindDagesuangin
011111008 ; WaeaindUatesiudmnyn

17FFH ; ﬁmum’hunﬁouqum STRACK

o A
uantinassnainlu 8255

L

T1

2
U1
u2
us3
u4
us
ué



31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
K
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

0000
0000
0003

0008
0008
0010
0010
0018
0018
0020
0020
0028
0028
0030
0030

0038
0038

0066
0066

0069
006A
006C

120

: qmﬁ1§wé’n

ORG  000OH
31 FF 17 LD SP,STK_TOP ; fiwua STRACK TOP
C3 6E 00 JP SETPORT

s AusndYa M INTERRUPT nnvfia

ORG  0008H

C3 69 00 JP IGNORE

C3 69 00

C3 69 00

C3 6900

CE—

OL.EE BH ™
C3 6A 00 I
) ——_4-'.-_.\| R |
!
iy
C3 6C 00 B m
; WgAM3 INTERRUPT dan1ssadaunay (RETURN)

ﬂuﬂim%ﬂQWHwni

ED 4 IGNORN: & RETN

-

V. o

AR A CHaR) (e

006E
0070
0072
0075
0078
007B
007D

wain B 1lu OUTPUT ~ (MODEO)
. wain ¢ uwilu OUTPUT (MODEO)
: Wain ¢ sl INPUT  (MODEO)

3E 81 SETPORT: LD A,CTRL_8255
D3 03 OUT (PORT_CTRL),A

CD 76 OB CALL INITLCD ; aunii1ee LCD
CD 97 0B CALL CLSLCD

CD 10 OB CALL CLRDLCD

3E 4D LD A,4DH ; lashauaas “M”

32 4F 10 LD (DPLYDATA1),A



69
70
71
72
73
74
75
76
T
78
79
80
81
82
83
84
85
86
87
88
89
90
91

92.

93
94
95
96
97
98
99
100
101
102
103
104
105
106

0080 3E 3A LD A,3AH ; lamiauaas «:”
0082 325110 LD (DPLYDATA1+2) A
0085 3E 2E LD A,2EH ; ldsvauaas «.”
0087 325A 10 LD (DPLYDATA2+3).A
; A79998Y MODE lagmagauiia PCO (0 1dan, 1 luidan)
008A 3E 80 CK_MD: LD A,CK_MD'1
008C D3 01 OUT (PORT_B).A
008E CD BC 0B L DELAY2
0091 DB 02 " RT_C)
0093 CB 47 -
0095 CABC oo J
0098 3E 81 :
009A D3 01
009C CDBCO
009F DB 02
00A1 CB 47
00A3 CA 1002
00A6 3E 82
00A8 D3 01
0OOAA CD BC 0B
00AD DB 02
00AF CB 47 ‘o , HImiE —

00B1 CA1FO
00B4 21E50B m D H ,smoosmh'lmﬁana%wf MODE 1%
00B7 CD410B ¢ CALL SCAN1 ; ugey “SELECT MODEN”

ﬁuﬂ?ﬂﬂﬂﬁ%’]ﬂ‘i

mmawag “MODE 1
’éi m Sarsl uRSyeTe
3E 42 LD A,42H ; TWdumia 42 2849 LCD ugasma

00C4 CD 60 0B CALL GOTO '
00C7 16 31 LD D,31H ; TRaUaad “1”
00C9 CD A3 0B CALL WRBYTE
00CC CDB7 05 CALL CK_CH ; aT9saumItiantaIsyyim
O0OCF CB 40 BIT 0,8 ; #itian T1 uwes “ERROR”
00D1 C2E8 00 JP NZM1_10 ; 88unu “SELECT T1”
00D4 21 F5 0B ERDPLY: LD HL,ERROR
00D7 CD 41 0B CALL SCANT1

121



107
108

109

110
111
112
113

114

115
116
BT
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

00DA
00DD
00EO
00E3
00E6
0OE8
00EB
00EE
00FO
00F3

00F5

00F8

00FB

0OFE

0101

0104
0107
010A
010C
010E
0111
0114
0117
011A
011D
0120
0123
0126
ot}
0128
012E
0130
0133
0135
0138
013A
013D
0141

122

CD BC 0B CALL DELAY?2

21 05 0C LD HL,T12

CD 41 0B CALL SCAN1

CD BC 0B CALL DELAY2

18 EC JR ERDPLY

21 55 0C M1_10: LD HL,CHDT ; u&@4 “CHOOSE Del_T”

CD 41 0B ' CALL SCAN1

3E 45 A,45H ; H@unis 45 289 LCD usasna

CD 60 0B

16 54 LINAUARN “T”

CD A3 0B | .

CD BC 057 ;

CcD C3 03 mm Del_T ngls

CD BC OB

21 65 0C 599 “STANDBY”

CD 41 0B

CD 9F 0A

28 02

18 F9

CD BC 0B —

2161 10 S Y TART ; ﬁﬁtmmioﬁ}mﬁuﬁaga

22 32 M¥w—————————— D tRECABDBRNB

21 00 004 | P

223410 m D OUNT_N,HL

21050C ¢ RHLTI2

EJ Ny ﬂ? BN
ﬂl‘g ‘ CALL DELAY2
1 &

HiaenTod NEEATAR Y

3250 10 LD (DPLYDATA1+1).A

3E 54 LD A,54H ; TARUEA “T”

325210 LD (DPLYDATA1+3),A

3E 20 LD A,20H ; TRRLAAS “ *

325D 10 LD (DPLYDATA2+6),A

3E 4B LD A,4BH ; THAUERAI “K”

32 5E 10 LD (DPLYDATA2+7),A

FD 21 3C 10 M1_5: LD IV, TEMP_1 ; Sushamngiizudu

97 SUB A ; Guidlatasiudynim T1



123

145 0142 D302 OUT (PORT_C),A

146 0144 3EO0OC LD A,OP_T1

147 0146 D3 01 OUT (PORT_B),A

148 0148 CDE30A CALL RADC16 ; sufinanudwdngan T1
149 014B 01 A50C LD BC,N_TD1

150 O14E CD DF 04 CALL N _VT; uﬂaesi‘mmushoﬁ'nz‘hfluqmﬂqﬁ
151 0151 FD 75 00 LD (IY),L

LD (IY+1),H
| BCD),HL
BCD ; wadiaagnu 16 uJu:nu 10

—d,. D-HEH=BED+ 2

152 0154 FD 74 01
153 0157 224010
154 015A CD 5205
155 015D 21 4210
156 0160 CD 87 09
157 0163 CD 9FOA
158 0166 28 02

159 0168 18D3

160 016A CDBC O
161 016D 21 150C
162 0170 CD 41 0B
163 0173 2A 3C 10
164 0176 CD 00 10
165 0179 FD 21 3E 10
166 017D 97 LAd  quga A
167 O17E D302 R
168 0180 3E 0C m

uamfi'lqmvsqﬁ 11

A o Y A a

EM_REC ; 3uiuiinsnsygaufifan
. . a A P

IP_2 ; g wmsgunnliiailIouifioy

169 0182 D301 OUT (PORT_B).A

170 0184 [ﬁm EI‘ /J tV'l Ej ﬂ?waﬂﬁ} ﬂﬁn’mmmnﬂmn T1

171 0187

172 018A CD DF 04 CALL NAA ; wasrnanadiatdndidugunni
™ oie RANIN I NN TR

174 0198 FD 74 01 LD (IY+1).H

175 0193 224010 LD (H_BCD),HL

176 0196 CD 5205 CALL HEX_BCD ; wilavsing w 16 iilugu 10
177 0199 214210 LD HL,H_BCD+2

178 019C CD 87 09 CALL DPLY_VT ; ugesngmnail T1

179 019F CD 9F 0A CALL SW3

180 01A2 2828 JRZM1_9

181 01A4 CD B9 0A CALL SW4

182 01A7 C2AD 01 JP NZM1_8



183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

01AA
01AD
01BO
01B2
01B5
01B8
01BB
01BC
01BF
01CO
01C1
01C4
01C6
01CA
01CC
01D0

01D2
01D5
01D8
01DB
01DD
01DF

O1E1
01E4
O1E7

124

Cc3 01 01 JPM1_2
CD 81 05 M1_8: CALL CP_T12 ; ulFuuifisugmnnd
38 C7 JRCM1_7
21 15 0C LD HL,REC
CD 41 OB CALL SCAN1
2A 3E 10 LD HL,(TEMP_2)
E5 PUSH HL
CD 00 10 L MEM REC ; uunnmammwmmaan
E1
00
QJ—.
22 3C 10 ,HL
38 B3 s ' ‘
s
002101 LD IX,M 1.2
3 TR N
18 06 L R DMF T .,
1) RN
DD 21010 Ll DM
: ?\\\ NN
18 OF JRID \ SEL
=i u\: YEULL” auns=vianaaing
21 25 0C 31‘ ‘
CD 41 OB CAN 1
CD D3 0A
CB 47
20 02 : e
DD E9 &

Iﬂ s gafaaiaay ‘DISPLAYmTA” WWATINAEING
CDBCOB & B.TILL SEL: DELAY2

UL INUNTHYING

CALL SCAN1

ﬁmﬁﬂn‘im NN Y

O1E

01F1
01F3
O1F6
O01F9
O1FC
O1FF
0202
0203

20 02 JR NZ,DO1
DD E9 JP (IX)
CD BC 0B DO1: CALL DELAY?2
2A 36 10 LD HL,(COUNT_NO2)
1223410 LD (COUNT_NO),HL
216110 LD HL,REC_START
2232 10 . LD (REC_ADDR),HL
97 SUB A
CD 1910 DO2: CALL MEM_DPLY ; ugawsnfitiufinly



221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258

0206
0208
020A
020C
020E

0210
0213
0216
0218
021B
021D
0220
0223
0226
0227
022A
022D
022F
0232
0234
0237
023A
023C
023F
0242
0245

CB 57
28 F9
CB 4F
20 E5
DD E9

125

BIT 2,A
JR Z,002
BIT 1,A
JR NZ,DO1
JP (IX)

; fAASILBY “MODE 2”

21 D5 OB
CD 41 0B
3E 42

CD 60 0B
16 32

CD A3 OB
cD B7 05

CD 41 OB
3E 45
CD 60 OB
16 74
CD A3 OB

MODE2:

§V

3 ?’\:‘3 \
2 \ - 59 “CHOOSE Del_t"

W

CD BC Of
3E 32
3250 10
CD FB 03

LD HL,MODE ; uaa3 “MODE 2”
SCAN1
- Wuaaefidumia 42 223 LCD

L'w“m agh

CALL W

D
NN

INOUTBITUR LI

o .
FINATUAUI 45 W83 LCD

] ‘62 ”

B
LD DPLYDATAL 1).A

CALL SET_Dt ; $usi Del_t

ﬂﬁﬂ’&‘l’lﬁ]ﬂ%ﬂﬂﬂﬂi ..

LD A,(TEMP_2) ; U3¢ Del_t Tassaufias

ﬁﬁ"iaﬂﬂ‘im YR NYa Y

0250
0251
0252
0254
0257
0259
025B
025C

32 3E 10 M2_7:
91

23

30 F9

3A 3E 10

FE 00

20 01

2B

223A 10

M2_8:

LD (TEMP_2),A
SUB C

INC HL
JRNC,M2_7
LD A,(TEMP_2)
CP QOH
JRNZ,M2_8
DEC HL

LD (N_D),HL



259
260
261

262
263
264
265
266
267
268
269
270
271

272
273
274
275
276
271
278
279
280
281

282
283
284
285
286
287
288
289
290
291

292
293
294
295
296

025F
0263
0266
0267
0269
026B
026E
0271
0274
0277
027A
027C

027E -

0281
0284
0287
028A
028D
0290
0293
0296
0297
0299
029B
29C

029E
02A0
02A2

ED 5B 3A 10
2A 38 10
97

ED 52
30 03

21 00 00
2238 10
21 65 0C
CD 41 0B
CD 9F 0A
28 02
18 F9
CD BC 0
216110
2232 10
21 00 00
223410
2115 0C
CD 41 0B
213C 10
46
CB 40 |
28 10
97
D3 02

B

M2_9:
M2_1:

LD DE,(N_D)

LD HL,(NUM_DATA)
SUB A

SBC HL,DE

JR NC,M2_9

LD HL,0000H

LD (NUM_DATA) HL ; fiusih Del_t fil3uuda
L HL,STB ; u&ad “STANDBY”

° B, S
TART ; aUARILUNNLITUAK
DR ),HL
R)

——

BA ﬂ'ﬁaauﬁrynvnmﬂ

ouT (PORT_C),A

UL INENINEINT

CD E3 OA

CALL RABC16 ; 8nusmenaueinedng T1

@W'}ﬁNﬂ‘iﬂJ N Bead| £ 5 ¢

02A8

02AB
02AE
02B2
02B3
02B6
02B9
02BD
02Co0

CD DF 04
11 00 00
ED 53 3A 10
97

32 3F 10
CD 00 10
DD 21 71 02
D2 D2 01
3A 3F 10

M2_5:

CALL N_VT ; uﬂmmmwmmnmﬂuamvmu
LD DE,0000H

LD (N_D),DE

SUB A

LD (TEMP_2+1),A

CALL MEM_REC ; iiufinfnaanmiiien’ly
LD IX,M2_1

JP NC,D_MF_TILL_SEL

LD A,(TEMP_2+1)



297
298
299
300
301

302
303
304
305
306
307
308
309
310
311

312
313
314
315

316

317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334

02C3
02Cc4
02C7
02C8
02C9
02ccC
02CE
02D1

02D2
02D3
02D5
02D8
02D9
02DB
02DC
02DF
02E2
02E6
02E9
02EA
02EC
02EE
02F1

02F4

02F7

02F9

02FC
02FD

127

4aF LD CA
3A 3E 10 LD A,(TEMP_2)
81 ADD A,C

27 DAA

2A 3A 10 LD HL,(N_D)

OE 10 LD C,10H

32 3F 10 M2_10: LD (TEMP_2+1),A
91 BC
23

30 F9

3A 3F 10
4aF

3E 0A
91

32 3F 10

2A3810 4 ; “ID FIL, (NUMADATA)
97 \

ED 52
30 0B
21 00 0O
32 3F 10.4.
CD 97 0B
18 OF R M2 13

ETﬁEJ‘WEJVI?‘ﬁﬁ"]ﬂ‘i

o RIAINT UEAGN A

0304

0302
0305
0308
0308B
030E
0310
0313
0315

3E OA LD A,0AH

CD 9E 04 CALL TIMER_SEL ; linnswiiagnm
21 00 00 LD HL,0000H

3A 3F 10 M2_13: LD A,(TEMP_2+1)

CD 9E 04 CALL TIMER_SEL ; l1"mMI%ianan
CB 67 BIT 4,A

CA 8D 02 JPZM2_4

CB 5F BIT 3,A

CA 7102 JPZM2_1



335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351

352
353

354

355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372

0318 DD 217102 M2_6: LD IX,M2_1
031C C3 E1 01 JP D_TILL_SEL
) qnﬁ'\é.'oaian “MODE 3”

031F 21 D5 OB MODE3: LD HL,MODE ; u&@3 “MODE 3”
0322 CD 41 0B CALL SCAN1

0325 3E 42 LD A,42H ;'lw"uamﬁﬁ‘mmia 42 983 LCD
0327 CD 60 0B CALL GOTO

032A 16 33 L D,33H ; TRAUFAY “3”

032C CD A3 0B

032F CD BC 0B

0332 CD BC 0B

0335 3E 2C mraaarunnm U1
0337 D3 01

0339 3E 10

033B D3 02

033D CDC90

0340 21 65 0C 799 “STANDBY”
0343 CD 41 0B

0346 CD AE 03

0349 38FB

034B CD AE 03 ALl

034E 38F6 LA4  powma

0350 cpcoogd  ©A b a2m i DEBOUND
0353 11 00 00 m DD ,oon

0356 CD 97 0B CAUL CLSLCD

oo DFm El\ N ﬂ W@Tfﬂ'] 1p)

035C

035D CD AE 03 CALL DM3,
SRAaen Tl RN
0368 21 27 00 LD HL,0027H :ADD DELAY3
0365 19 ADD HL,DE

0366 224010 LD (H_BCD),HL
0369 CD 5205 CALL HEX_BCD

036C 21 95 0C LD HL,DM3 ; uaesnamssunmile
036F CD 41 0B CALL SCAN1

0372 DD 214310 * LD IX,H_BCD+3

0376 215510 LD HL,DPLYDATA1+6

0379 DD 56 00 LD D,(IX)
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373
374
375
376
377
378
379
380
381

382
383
384
385
386
387
388
389
390
391

392
393
394
395
396
397
398
399
400
401

402
403
404
405
406
407
408
409
410
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037C CD 200B CALL ASCII

037F DD 2B ‘ DEC IX

0381 DD 56 00 LD D,(IX)

0384 CD 200B CALL ASCIl

0387 215410 LD HL,DPLYDATA1+5

038A 3E 40 LD A,40H ; Wiuaasfidunsia 40 283 LCD
038C CD 60 0B CALL GOTO

038F CD A8 03 L DM3_1
0392 CD A8 03 \ |
0395 3E 43 : | s Wureafidnunsis 43 289 LCD
0397 0D 6008 | '
039A CD A8 03 /
039D CD A8 03

03A0 CD 9F OA

03A3 CA 1F 03

03A6 18F8
03A8 23 HauaaudI§ImIu MODE 3
03A9 56
03AA CD A3 0B
03AD C9 :
03AE D5 " 35 ‘. TaH, HGHER G CRTR LIRS
03AF DB 08 '+ 4 A{ADC CON) ¥ ATIIROUF Y MODE3
03B1 0610 "
03B3 10 FE Eﬂ M3_3: DJNZ M3_3 m
03B5 DB OA INA,(ADC_READH)
o BUHININTHET|T
03B8 IN A (ADC READL)
ﬁﬁ%&ﬂﬂ‘im HRHINYNAY
SUB A
03BF ED 52 SBC HL,DE
03C1 D1 POP DE
03C2 C9 RET
. gafdganaarn “DELTA T”
03C3 21 750C SET_DT1: LD HL,DE_T
03C6 CD 41 0B CALL SCAN1
03C9 3E 43 SET_DT11: LD A,43H ; Wuaasfigunsis 43 va9 LCD
03CB CD 50 0A CALL CYCLE ; usasdin 0-9 aaunuly



411
412
413
414
415
416
417
418
419

420

421

422
423
424
425
426
427
428
429
430
431

432
433
434
435
436
437
438
439
440
441

442
443
444
445
446
447
448
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03CE 97 SUB A
03CF BA CPD

03D0 38 F1 JR C,SET_DT1

03D2 7B LD AE

03D3 323810 LD (NUM_DATA),A

03D6 3E 42 LD A.42H ; WWuaaafisunsia 42 a9 LCD
03D8 CD 50 0A CALL CYCLE ; ugas 0-9 aaunuly
03DB 97 SUB A
03DC BA
03DD 38 OF
03DF 7B
3E0 87
03E1 47
03E2 87
03E3 87
03E4 80
03E5 47
03E6 3A 3810
03E9 80

03EA 323910
03ED C9 A, F |
03EE 3E42 | A4 2: LD afafidnumia 42 189 LCD
03F0 cD 60 B S

03F3 16 2A | S IRFRARY “*”

03F5 CD A3 0B CALL WRBYTE

ﬁ‘"’ﬁmmnﬁ’ﬁmm

O03FB 21 g!"» oC SET_Dt: ¢ LD HL,DE_

KRR I 310 2 6 2

DT1 2
m Del_T Waglugm 16

0401 LD HL,DIV_DATA-1
0404 06 05 LD B,05H

0406 97 SUB A

0407 23 SET_Dt1: INC HL

0408 77 LD (HL).A

0409 10FC DJNZ SET_Dt1

040B 3E 45 SET_Dt2: LD A,45H ; IWuaasfidumis 45 2839 LCD
040D CD 50 0A CALL CYCLE ; uge3 0-9 aaunuly
0410 97 SUB A



449
450
451

452
453
454
455
456
457
458
459
460
461

462
463
464
465
466
467
468
469
470
471

472
473
474
475
476
477
478
479
480
481

482
483
484
485
486

0411 BA CPD

0412 DAFB 03 JP C,SET_Dt

0415 214510 LD HL,DIV_DATA

0418 73 LD (HL),E

0419 3E 43 SET_Dt4: LD A,43H ;1ﬁ'uamﬁﬁ1uum 43 283 LCD
041B CD 50 OA CALL CYCLE ; uaen 0-9 saunwly
041E 97 SUB A

041F BA

0420 3E 43
0422 DD 21 0B 04

0426 38 5E JROREBe

0428 23 NC HE .
0429 73 \-\\\Q*\ :
042A 3E 42 ' £ > ;\‘:\ Wilgaandumia 42 989 LCD
042C CD 50 OA /[ ==ch \\ am 0-9 saunuly
042F 97 2 (= ?‘
0430 BA \
0431 3E 42 5\
0433 DD 211904
0437 38 4D
0439 23 oo
043A 73 LeAd D (HL). h £
0438 3E 41 wd. MR S umia 41 189 LCD
043D CD 50 0A ol YCLE ;ﬁm 0-9 aaunuly
0440 SyB A
‘IJEI’J‘VIH‘VI‘E M9
o o] Ny
DD 21 2A 04 LD IX,SET
ARl ERN A
044A INC HL
044B 73 LD (HL).E
044C 3E 40 LD A,40H ; Ifugasfidunsis 40 289 LCD
044E CD 50 0A CALL CYCLE ; uged 0-9 saunwly
0451 97 : SUB A
0452 BA CPD
0453 3E 40 LD A,40H
0455 DD 21 3B 04 LD IX,SET_Dt6

0459 382B JR C,SET_Dt3
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487
488
489
490
491
492

493

494
495
496
497
498
499
500
501

502
503
504
505
506
507
508
509
510
511

512
513
514
515
516
517
518
519
520
521
522
523
524

045B
045C
045D
0460
0463
0466
0469
046C
046F
0472
0475
0478
047B
047E
0481

0485
0486
0489
048B
048E
048F
0491

0492
0493
0495
0497
0498
0499

23
73

2144 10
11 00 00
0101 00
CD 91 04
01 0A 00
CD 91 04
01 64 00
CD 91 04
01 E8 03
CD 91 04
0110 27
CD 91 04
ED 53 38 10
co

CD 60 OB
16 2A
CD A3 0B
2B
DD E9
23

7€

FE 00
28 06

INC HL
LD (HL).E

LD HL,DIV_DATA-1

LD DE,O0OQO0H ;

LD BC,0001H

CALL G

LD BC,000AH

ALL G
0064H

e
\\

JRZ G_END

Y]

wiasdn Del_t 1ugm 16

do! u1la9dn Del_t

ﬁ

ﬂuﬁlg‘l’lﬂmﬂﬂﬂ‘i

DEC A

Y Wﬁ AINIRUFAINE A Y

049D

049E
049F
04A0
04A1
04A4
04A6

C9

4F

79

47

CD 9F OA
28 21

CD B9 0A

G_END:

EX DE,HL
RET

s 7afaILaeniIIa1FIMTL MODE 2,3

TIMER_SEL:

SEC_10:

LD CA
LD AC

LDBA

CALL SW3
JR Z,TS2
CALL sw4
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525
526
527
528
529
530
531
532
533
534
535
536
537
538
539

540

541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562

04A9 28 21 JRZTS3
04AB E5 PUSH HL
04AC 7C LD AH
04AD BS ORL
04AE 20 OA JR NZ,TS4
04BO E1 POP HL
04B1 97 SUB A
04B2 B8
04B3 30 1C : ‘ ER_END
04B5 21 01 00
04B8 18 01
04BA E1
04BB CD D4 04
04BE 10FB
04C0 2B
04c1 7C
04C2 B5
04C3 20 DA
04C5 18 0A
04C7 CBDF
04C9 CBE7 Lo )
04CB C9 P
04CC CB 9F
04CE CBE7
04DO0
o =AU TREINGINS
04D3 m
04D4 SEC_01: PUSH Bonmmmuau
o R 71 D AT b
04D8% 0 SEC_011: DEC BC
04D9 78 LDAB
04DA B1 ORC
04DB 20 FB JRNZ,SEC_011
04DD C1 POP BC
04DE C9 | RET
: gmﬁ’;é'(uiayulla‘wi'iﬁﬁqamf/uﬁwmnqﬁuazmww’wﬁ'nd
04DF D5 N_VT: PUSH DE
04E0 62 LD H,D
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563
564
565
566
567
568
569
570
571

572

573
574
575
576
577
578
579
580
581
582

583

584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600

04E1

04E2
04E5
04E9
04EC
04ED
04EE
04F1

04F2
04F3
04F4
04F5
04F6
04F7
04F8
04F9
04FA
04FB
04FC
04FD
04FE
04FF

0500
0501

0505
0508
0508
050E

19

6B

CD 01 05
ED 5B 4D 10
CD FB 04

D1

E5 MULTI_N:

CD FB 04
EB
Eil

0A
57
03
0A
5F
19
c9
0A
67
03
0A
6F
03 /
ED 53 45 1
22 47 10

LD LE

CALL HLXDE

LD DE,(DIV_DATA+8)

CALL BC_1XBCXDE

POP DE

PUSH HL

CALL BC_1XBCXDE
DE,HL

LD (DIV DATA+2), HL

egﬂmmmmmm

RET

% WW AYATOUEN NN Y

0511
0514
0516
0517
0518
051A
051C
051F

214910

06 06

77 X135
23

10 FC

06 10
CD 2B 05 X2:
CD 38 05

SUB A

LD HL,DIV_DATA+4
LD B,06H

LD (HL)A

INC HL

DJNZ X1

LD B,10H

CALL XSLR

CALL XSLA
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601

602
603
604
605
606
607
608
609
610
611

612
613
614
615
616
617
618
619
620
621

622
623
624
625
626
627
628
629
630
631

632
633
634
635
636
637
638

0522
0524
0527
0529
052A
052B
052C
052F
0531

0532
0534
0535
0537
0538
0539
053C
O53E
0540
0541

0543
0546
0549
054A
054B
054C
054D
054E
054F

30 03
CD 40 05
10F3
D9

C9

97

21 4A 10
OE 04
23
CB 16
oD
20 FA
Cc9
97
214410
OE 02
18 F1
97
OE 04
21 4B 10
1147 10
1A
8E
77

20F8

X3:

XSLR:

JRNC X3

CALL B_R

DJNZ X2

EXX

RET

SUB A

LD HL,DIV_DATA+5
LD C,04H

INC HL

ﬂ‘HEJ’JVIEJVI'Z'ﬂEJ’]ﬂ‘i

JR NZ,B£Rd1

w1l a9NIR L AREMRE

0553
0556
0559
055C
055E
0561
0563
0564

32 42 10
3243 10
32 44 10
06 10
2140 10
CB 16
23

CB 16

HEX_BCD:

HEX_BCD1:

XOR A ; gafnastosutasgiu 16 Wugwm 10
LD (H_BCD+2),A

LD(H_BCD+3LA

LD (H_BCD+4),A

LD B,10H

LD HL,H_BCD

RL (HL)

INC HL

RL (HL)
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639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671

672

673
674
675
676

0566
0569
056A
056B
056E
0571
0572
0573
0576
0579
057A
057B
057E
0580

0581
0585
0588
058B
058C
058E
0590
0592
0594
0595
0597
059A

0598
A
059D
059F
05A0
05A1
05A2
05A4
05A6

05A8
05A9

3A 4410

3A 42 10 LD A,(H_BCD+2)
8F ADC AA

B DAA

324210 LD (H_BCD+2),A
3A 4310 LD A,(H_BCD+3)
8F ADC AA

27 DAA

324310 H_BCD+3),A

8F
27

32 44107
10 DE
of

ED 5B 3E10
2A 3C 10 |

3A 3910 . . DATA+1)

4F
06 00
3E 03 :
CB21 wo__ALBC.  giae 2
CB 10 & :
3D 7
20 F9 'y JRNZ,RL_BC

A HE INYNGHHINT

81 - § - Y
RraansauuEIneay
3E 00 LD A,00

88 ADC AB

47 LD B,A

97 SUB A

ED 52 SBC HL,DE

38 03 JR C,CONV_HL_DE

ED 42 SBC HL,BC

Cc9 CPEND: RET

ED 5B 3C 10 CONV_HL_DE: LD DE,(TEMP_1)
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677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
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05AD 2A 3E 10 LD HL,(TEMP_2)
0580 97 ’ - SUBA
05B1 ED 52 SBC HL,DE
0583 ED 42 SBC HL,BC
0585 18 F1 JR CPEND
;70 MditapaTIvTasdyIneay PCT (=0idan,=11iidan)
05B7 21 00 00 CK_CH: LD HL,0000H
05BA 22 3A 10 ﬁ (N_D),HL
058D 97
05BE 32 3E 10 § '
05C1 DD 21 00 10 ‘
05C5 FD 2119 7/
05C9 3E 80 SN
05CB D3 01 =3 OUT (PORT_B),A ; d9snaaT9day T1
05CD CD C9 OB . \“\-\\\
05D0 DB 02 J N ?\\“ \ ‘
05D2 CB 4F ;
05D4 CB 80
05D6 C2 EB 05
05D9 CB CO
05DB 11 18 07
05DE 21 FD 07.
05E1 3E02 &4
05E3 CD E9 06 Iﬂ
05E6 3E 00 LD A,00H
05E8 32 ! a EJ Y ﬂ i
05EB  3E ﬁi’lﬁ EJ c’:a_n mm_m
05ED D3 01 ¢ OUT (PORIT_B)A ; s93Wadsdagay T2
) WL R A7) T Uk E1 A B
05F24 DB 02 IN A,(PORT_C)
05F4 CB 4F BIT 1,A
05F6 C2 OE 06 JP NZ,CK_CH3
05F9 11 1E 07 LD DE,MT2
05FC 21 31 08 LD HL,DT2
05FF 3E 02 LD A,02H
0601 CD E9 06 CALL CK_CH1
0604 OE 00 LD C,00H
0606 3A3E 10 LD A,(TEMP_2)



715
716
7
718
719
720
721

722

723
724
725
726
127
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
152
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0609 81 ADD A,C
060A 27 DAA

060B 32 3E 10 : LD (TEMP_2),A

060E 3E 82 CK_CH3: LD A,CK_U1

0610 D3 01 OUT (PORT_B),A ; f9InaaT98ay U1
0612 CD C9 0B CALL DELAY3

0615 DB 02 IN A,(PORT_C)

0617 CB 4F IT1,A

0619 C2 3106 Z{CK_CH4

061C 11 34 07

061F 21 65 08

0622 3E 01

0624 CDE9 06

0627 OE 01

0629 3A3E 10

062C 81

062D 27

062E 32 3E 10

0631 3E 83

0633 D301 {255 OUT (PORT_B)A ; daswaamamay U2
0635 CD C9 0B '

0638 DB02 (A4 INA(PORT.Oh -

063A CB4F L4

063C C2 54 06

063F 113807 LD  DE.MU2

g1nN3
ﬂ“ﬂﬁl’.] ‘VIEWH'N

0647 CD E9 06 CALL CKg€H1

=@ {6 AN T URIA Y 8 8
064C3 3A 3E LD A,(TEMP_2)

064F 81 ADD A,C

0650 27 DAA

0651 32 3E 10 LD (TEMP_2).A

0654 3E 84 CK_CHS5: LD A,CK_U3

0656 D3 01 OUT (PORT_B),A ; f43%aaTaay U3
0658 CD C9 OB CALL DELAY3

0658 DB 02 IN A,(PORT_C)

065D CB 4F BIT 1,A



753
754
755
756
157
758
759
760
761

762
763
764
765
766
767
768
769
770
771

772
773
774
775
776
7
778
779
780
781

782
783
784
785
786
787
788
789
790

065F
0662
0665
0668
066A
066D
066F
0672
0673
0674
0677
0679
067B
067E
0680
0682
0685
0688
068B
068D
0690
0692
0695
0696
0697
069A
069C
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C2 77 06 JP NZ,CK_CH6
11 3C 07 ~ LDDEMU3

21 AB 08 LD HL,DU3

3E 01 LD A,01H

CD E9 06 CALL CK_CH1
OE 00 LD C,00H

3A 3E 10 LD A,(TEMP_2)
ol DAC

27

32 3E 10 , 2).A
3E 85 LDATCK™Y

88 91 A @9IRAATIREY U4
CD C9 0B | \‘s\\\\\%
DB 02 \\

CB 4F

C2 9A 06

11 40 07

21 CD 08

3E 01

CD E9 06

OE 00 _

BABE1QE. DA (TEMP 23 :
81 v
27 m

323E10 LD, (TEMP_2),A

Ut IMTERIING., ...

o Fag9nsl S nena

06A5
06A8
06AB
06AE
06BO
06B3
06B5
06B8

CB 4F BIT 1,A
C2 BD 06 JP NZ,CK_CH8
11 44 07 . LD DE,MU5

21 EF 08 LD HL,DU5

3E 01 LD A,01H

CD E9 06 CALL CK_CH1
OE 00 LD C,00H

3A 3E 10 LD A,(TEMP_2)
81 ADD A,C



791

792
793
794
795
796
797
798
799
800
801

802
803
804
805
806
807
808
809
810
811

812
813
814
815
816
817
818
819
820
821

822
823
824
825
826
827
828

06B9 27 DAA

06BA 32 3E 10 LD (TEMP_2) A

06BD 3E 87 CK_CHS8: LD A,CK_U6

06BF D3 01 OUT (PORT_B) A ; S9THAATI980Y U6

06C1 CDC9 0B CALL DELAY3

06C4 DB 02 IN A,(PORT_C)

06C6 CB 4F ~ BIT1A

06C8 C2EO 06 P NZ,CK_CH9

06CB 11 48 07 '

06CE 211109

06D1 3E 01

06D3 CD E9 06

06D6 OE 00

06D8 3A 3E 10

06DB 81

06DC 27

06DD 32 3E 10

06E0 3EC9

06E2 DD 77 00

06E5 FD 77 00

06E8 C9

06E9 E5

06EA 2A 3A 104

06ED 85

O6EE LD L,A

06EF FT

umwawmmm

06F2 LD HA &

A HARIN IO UHRN LAY
POP HL

06F7 3ECD LD A,CDH

06F9 DD 77 00 LD (IX),A

06FC FD 77 00 LD (IY),A

O6FF DD 73 01 LD (IX+1),E

0702 DD 72 02 LD (IX+2),D

0705 FD 75 01 LD (IY+1),L

0708 FD 74 02 LD (IY+2),H

070B DD 23 INC IX




829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861

862

863
864
865
866
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070D DD 23 INC IX
070F DD 23 INC IX
0711 FD 23 INC IY
0713 FD 23 INC IY
0715 FD 23 INC IY
0717 €9 RET
. gasadeeiusinsasstygnisldluniien iy
0718 54 MT1: ’,L D.H
0719 5D |
071A 06 00 § @
071C 18 31 JF@MS
071E 97 S| - uamnnm T2
071F D3 02 'N\
0721 B8E 1C
0723 D3 01
0725 CD E3 0A
0728 01 AB 0C
072B CD DF 04
072E 54
072F 5D
0730 0600 (TR 2 7
0732 1818 A4 RREC NO Olis
0734 OE2C ;}-@ sudanm U1
0736 1814 m
0738 OE 3C ¢ Mu2: LD G.0P_U2 ; somiad mdtyyos U2
o AL OV
073C Lo'c Fynm U3
073E 18 0C JR MV
o7 T 53 £\ ] ﬂﬁm LIV e
0747 1808 JR MV
0744 OE 6C MUS: LD C,0P_U5 ; §93nR8Us Qe U5
0746 1804 JR MV
0748 OE 7C MUS: LD C,0P_U6 ; dsswagmdtyyini U6
074A 1800 JR MV
074C CD7207  MV: CALL RV ; gafiagassusanyim
074F 2A 3210  REC_NO_CMS: LD HL,(REC_ADDR)
0752 73 LD (HL)E
0753 23 INC HL
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867 0754 72 _ LD (HL),D

868 0755 23 INC HL

869 0756 70 LD (HL),B

870 0757 23 INC HL —
871 0758 223210 LD (REC_ADDR),HL

872 075B ED 5B 34 10 LD DE,(COUNT_NO)

873 075F 13 INC DE

874 0760 13 INC DE
875 0761 13
876 0762 ED533410 - NO),DE
877 0766 ED 53 36 10. ' LO(Ee 02),DE
878 076A ED 4B D3
879 076E 97

880 076F ED 42
881 0771 C9

882

883 0772 3E 10
884 0774 D3 02
885 0776 79

886 0777 D3 01
887 0779 21 00 00
888 077C CD E3 OA-
889 077F 0601 i
890 0781 CD D4 04 m RV3:

891 0784 10FB D NZ RV3
'IJEI’J‘VIEWI tallip]

893 0788 q m

894 078A

o o 19 597 700 B8

896 078D 3EFF LD A,FFH

897 078F BA CPD

898 0790 20 6A JR NZ,RV_END2

899 0792 3EFO LD A,FOH ; ssmnailaanudwsndarsdsuua
900 0794 A1 ANDC ;400 mV '
901 795 4F LD CA

902 0796 3E 03 LD A,00000011B

903 0798 81 ADD A,C

904 0799 D301 OUT (PORT_B),A



905
906
907
908
909
910
911
912

913

914
915
916
917
918
919
920
921

922
923
924
925
926
927
928
929
930
931

932
933
934
935
936
937
938
939
940
941

942

079B
079E
079F
07A1
07A3
07A4
07A6
07A8
07A9
07AB
07AD
O7AE
07BO
07B3
07B4
07B6
07B8
07B9
07BB
07BD
07BE
07CO
o7c2
07C3
07C5
07C8
07C9

CD E3 OA
23

06 01
3E FO
BB
20 38
3E FF
BA

20 33
3E 02
81

06 02
3E FO
BB

20 23
3E FF
BA

20 1E
3E 01
81

D3 01
CD E3 0A

D3 01 7
CD E3 0A
23 W7
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CALL RADC16
INC HL

LD B,01H

LD A,FOH
CGPE

JR NZ,RV_END
LD A,FFH

_END
L 10B
AD -'~-oa;ggt "m‘ilmmwsheﬁ'nﬁé’wﬁwu‘m

o

S ER.Eaiaiaiaiaiatana -

fr'- Jannuaedangsnsdeauia
OUT (PORT_B . ; 1200 mV
CALL RADC16

ZSﬂ‘lJEl’J‘VIBW@WEHﬂ‘i

LD B,03H

Wﬁawmuﬁ’iﬁwmaa

O7CE
07DO
07D2
07D3
07D5
07D6
07D8
07DB
07DC

20 OE

3E FF

BA

20 09

79

D3 01

CD E3 0A
23

06 04

JR NZ,RV_END

LD AFFH

CPD

JR NZ,RV_END

LD A,C ; samaitlannudndandsndssmwe
ouT (PORT_B),A ; 1600 mVv

CALL RADC16

INC HL

LD B,04H



943
944
945
946
947
948
949
950
951

952
953
954
955
956
957
958
959
960
961

962
963
964
965
966
967
968
969
970
971

972
973
974
975
976
977
978
979
980

07DE
07DF
07EO
O7E3
O7E6
O7E7
O7EA
O7EB
O7EC
O7EF
O7F1

07F2
O7F3
O7F6
O7F7
07F8
07F9
O7FA
O7FC

07FD
O7FF
0801
0802
0805
0808
080B

0811
0813
0816
0818
081B
081D
0820
0823
0824

7D RV_END:
D5 RV1:

2A 3A 10

1101 00

19

22 3A 10

cs

F5

3A 3F 10
OE 07

81

27

32 3F 10
F1

c1

D1

3D

20 E3
co

CB 57

2801 |
c9 -

CD 97 0B m

DT1 1

144

LDAL
PUSH DE
LD HL,(N_D)
LD DE,0001H
ADD HL,DE
LD (N_D),HL
PUSH BC

USH AF

yaulunisnud

]

CALL CLSLCD m

S 0EINeNIEaA

" WIANN RN

3E 31
325310
3E 20
325D 10
3E 4B

32 5E 10
CD 75 09
F1

CD D3 0A

PUSH AF

BAANITA Y

LD A,31H ; SWALRAS “1”
LD (DPLYDATA1+4),A
LD A,20H ; IRAURAS “ “
LD (DPLYDATA2+6),A
LD A,4BH ; SWauaen “K”
LD (DPLYDATA2+7),A
CALL DPLY_T

POP AF

CALL SW34



981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018

0827
0829
082B
082E
0831
0833
0835
0836
0839
083C
083F
0840
0842
0845
847
084A
084C
084F
0851
0854
0857
0858
085B
085D
085F
0862
0865

Sﬁﬁﬁﬂﬂ‘im UETINAY

086A
086D
0870
0871
0873
0876
0878
087B
087D

CB 47 BIT 0,A

20 03 JRNZ,DT1_2
C3 68 09 JP CK_COUNT2
C3 40 09 DT1_2: JP CK_COUNT
CB 57 DT2: BIT 2,A

28 01 JRZ,DT2_1

C9 RET

CD 97 OB DT2_1: CLSLCD
CD BC 0B Y2
2A 3210 ADDR)

F5
3E 54 pauaag “T”
325210 \\\ 1+3)A
3E 32 ' ' ‘ Wiag “2”
325310 | (DPLYDATAT: 4).A
3E 20 ml: L x"c\'h\ L FUFAY “ “
325D 10 V. *1" .\ +6).A
3E 4B F J Iy ,dB AUFR “K”
32 5E 10 S TA2+7) A
CD 75 09 DPLY_T

F1

CD D3 O =- x

CB 47 =

20 03 Iﬂ JR NZ,DT2_2 m

C3 68 09
R T el

DU1: Bﬂ'2J\

CD 97 0B DU1_1: CALL CLSLCD
CD BC 0B CALL DELAY?2

F5 PUSH AF

3E 55 LD A,55H ; SWauaas “uU”
325210 LD (DPLYDATA1+3),A
3E 31 LD A,31H ; IWAUEAS “1”
325310 LD (DPLYDATA1+4),A
3E 6D LD A,6DH ; TRARUFN “m”

325D 10 LD (DPLYDATA2+6),A
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1019
1020
1021

1022
1023
1024
1025
1026
1027
1028
1029
1030
1031

1032
1033
1034
1035
1036
1037
1038
1039
1040
1041

1042
1043
1044
1045
1046
1047
1048
1049
1050
1051

1052
1053
1054
1055
1056

0880
0882
0885
0888
088A
088C
088D
0890
0893
0894
0896
0899
089B
089E
08A0
08A3
08A5
08A8
08AB
08AD
08AF
08B0
08B3
08B6
08B7
08B9
08BC

e mmmm Phiewstaatsld

08C3
08C6
08C8
08CB
08CD
08CF
08D1
08D2
08D5

3E 56 LD A,56H ; TRAUAAS “V”
32 5E 10 LD (DPLYDATA2+7),A
C3 3309 JP DP_V

CB 57 DU2: BIT 2,A

28 01 JR Z,DU2_1

c9 RET

CD 97 0B DU2_1: CALL CLSLCD

CD BC OB DELAY?2

F5 |

3E 55 L SHAWERS “U”

325210 LD “L‘“’WJI ATA1+3),A

3E 32 o <27

3253 10 1+4)A
V\‘~“”

3E 6D at AN \ 09

325D 10 6

3E 56 .\.\ T

32 5E 10 A

C3 3309

CB 57

28 01

c9

CD 97 OB =——pU3—te————CALL Lo

CD BC 08"

b Iﬂ - PUSH AF

3E 55 LBLA,55H ; sWauaas “U”

%ﬂMHQﬂﬂﬂ@ﬂﬂﬂﬂﬁ

LD A,33H ; TWRLAAY “3”

325D 10 LD (DPLYDATA2+6),A
3E 56 LD A,56H ; SWALAAY “V”
32 5E 10 LD (DPLYDATA2+7),A
18 66 JRDP_V

CB 57 DU4: BIT 2,A

28 01 JR Z,DU4_1

c9 RET

CD 97 0B DU4_1: CALL CLSLCD

CD BC 0B CALL DELAY?2
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1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081

1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

1092
1093
1094

08D8 F5 PUSH AF
08D9 3E 55 LD A,55H ; TRauaad “u”
08DB 3252 10 LD (DPLYDATA1+3),A
08DE 3E 34 LD A,34H ; TARURAS “4”
08EO 325310 LD (DPLYDATA1+4).A
08E3 3E 6D LD A,6DH ; SWEURAS “m”
08E5 325D 10 LD (DPLYDATA2+6),A
08E8 3E 56 A,56H ; IARUEAY “V”
08EA 32 5E 10 ’ PLYDATA2+7),A
0O8ED 18 44

O8EF CB 57

08F1 2801

08F3 C9

08F4 CD 97 OB

08F7 CDBC OB

08FA F5

08FB 3E 55 : .‘\\\ qUsa9 “U”
08FD 325210 {p'(bpL -\ A1+3),A
0900 3E 35 ,35H JINaLRa “5”
0902 325310 YDATA1+4),A
0905 3E 6D S ; IRAUTAY “m”
0007 325D 1044 D (DPLYDATASA

090A 3E56 “d LS “V”
090C 32 5E 10 LD (DP DATA@?),A
090F 1822 JRDP_V

ﬂ ‘IJEI"WI Hﬂﬁﬂﬂ"]ﬂi
0913

0915

@ {28 9AT0) AN 4 Y
09199 CD BC 0B CALL DELAY2

091C F5 PUSH AF

091D 3E 55 LD A,55H ; TRRUAAY “U”
091F 325210 LD (DPLYDATA1+3),A
0922 3E 36 LD A,36H ; SRRUEAY “6”
0924 325310 LD (DPLYDATA1+4) A
0927 3E 6D LD A,6DH ; IWRUAAS “m”
0929 325D 10 LD (DPLYDATA2+6),A
092C 3E 56 LD A,56H ; TRRLAAS “V”
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1095
1096
1097
1098
1099
1100
1101

1102
1103
1104
1105
1106
1107
1108
1109
1110
1111

1112
1113
1114
1115
1116
1117
1118
1119
1120
1121

1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
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092E 32 5E 10 LD (DPLYDATA2+7),A

0931 1800 JR DP_V

0933 CDDFO09  DP_V: CALL DPLY_V ; gasadsiasusaina
0936 F1 POP AF

0937 CD D3 0A CALL SW34

093A CB 47 BIT 0.A

093C 2002 JR NZ,CK_COUNT

>K_COUNT2
Y2

093E 1828
0940 CDBC 0B
0943 ED 5B 34 10
0947 1B '
0948 1B

0949 1B

094A ED 53 34
094E 3EFF
0950 A3

0951 20 1F
0953 3EFF
0955 A2

0956 20 1A Wic eno
0958 CD BC OB ST )
095B 21 45 }——,,—“
095E CD 41 0B

T_NO)

0961 CD D3 0A m CALL SW34 ﬁ
0964 CB 47
o o 11819981V 5
0968 CK_ COUNT2 SET 2,A
Zafﬁﬂﬁﬂ‘ml YETINYIAY
096D ©B CF CK_COUNT1: SET1,A
096F CBD7 SET 2,A
0971 C9 RET
0972 CB 97 CKC_END: RES 2,A
0974 C9 _ RET
g gmﬁm"(vziauuamqmﬁgﬁ
0975 5E DPLY_T: LD E,(HL)
0976 23 INC HL

0977 56 LD D,(HL)



1133
1134
1135

1136

1137
1138
1139
1140
1141

1142
1143
1144
1145
1146
1147
1148
1149
1150
1151

1152
1153
1154
1155
1156
1157
1158
1159
1160
1161

1162
1163
1164
1165
1166
1167
1168
1169
1170
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0978 23 INC HL
0979 23 INC HL
097A 2232 10 LD (REC_ADDR),HL
097D EB EX DE,HL
097E 22 40 10 LD (H_BCD),HL
0981 CD 52 05 CALL HEX_BCD
0984 214210 LD HL,H_BCD+2
' FineAng
0987 4E
0988 23
0989 5E
098A 23
098B 56
098C DD E5
098E FD E5
0990 E5
0991 215510 | 4D HL DPLYDATA1+6
0994 CD 20 0B ' ( |
0997 53
0998 CD 20 0B
099B 21 5F 10
099E 51 g —— —_
099F CD 20 0B
09A2 DD 21 5F 1E
09A6 FD 2159 10 ¢a DylY.DPLYDATA2+2
e ﬁ’@lﬁl? ﬂﬂW@Wﬂqﬂ'ﬁ
09AD LD (IY),C
09B0
oo ﬁémﬂim WENAINYAY
o9B4l FD 23 INC IY
09B6 DD 4E 00 LD C,(IX)
09B9 FD 71 00 LD (IY),C
09BC 06 04 LD B,04H
09BE DD 21 55 10 LD IX,DPLYDATA1+6
09C2 DD4EO00  DPLY_TT4: LD C,(IX)
09C5 3E 30 LD A,30H
09C7 91 SUB C
09C8 20 09 JR NZ,DPLY_TT1



Tz
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183

1184

1185
1186
1187
1188
1189
1190
1191

1192
1193
1194
1195
1196
1197
1198
1199
1200
1201

1202
1203
1204
1205
1206
1207
1208

09CA
09CC
09CF
09D1
09D3
09D6
09D9
09DA
09DC
09DE
09DF
09E2
09E3
O9E4
09ES5
09E6
09E7
09E8
09EB
09ED
09EE
09F0
09F2
09F3
09F5
09F7
09F8

- 1580

3E 20 ~ LD A,20H
DD 77 00 LD (IX),A

DD 23 INC IX

10 EF DJNZ DPLY_TT4
21 4F 10 DPLY_TT1: LD HL,DPLYDATA1
CD 41 0B CALL SCAN1

E1 POP HL

FD E1
DD E1
c9

2A3210 © LD'HL(REC ADDR)
. / D E.(F

23
56
23
46
23
2232 10
3E 00
90

30 1C
3E 01 :V— D AGIH if-’
90

30 24 B JR NC,DPLY_ \I’@

3E 02 D.A,02H

9°ﬂ‘lJEl’J‘l’IEWl§BWEI'1ﬂi

JR NC,DPLY_V2

amaﬁﬂimumﬁwmaa

09FD
09FF
0A02
0AO3
0A04
OA06
0AO07
OA08
OAOA

30 30 JR NC,DPLY_V3
21 A2 3F LD HL,3FA2H
97 SUB A

BB CPE

20 34 JR NZ,DPLY_V4
97 SUB A

BA CPD

20 30 JR NZ,DPLY_V4
18 38 JR DPLY_V5



1209
1210
1211

1212
1213
1214
1215
1216
1217
1218
1219
1220
1221

1222
1223
1224
1225
1226
1227
1228
1229
1230
1231

1232.

1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244

1245

1246

OAOC
OAOF
OA10
0A11

0A13
OA14
OA15
OA17
OA19
OA1C
OA1D
OA1E
0A20
0A21

0A22
0A24
0A27
0A28
0A29
OA2B
OA2C
0A2D
OA2F
0A32
OA33
0A34
OA36
OA37

21 00 00 DPLY_VO: LD HL,0000H
97 SUB A

BB CPE

20 27 JR NZ,DPLY_V4
97 SUB A

BA CPD

20 23 JR NZ,DPLY_V4
18 2B

21 FF OF
97

20 OF

ﬂuﬁl’ll‘l’lﬂﬂqu‘i

o m ANNI0 UHAANA Y

0A3A!

OA3B
OA3BE
0A41
0A42
0A43
0A44
0A47
OA4A

DPLY_V4: PUSH HL
01 B1 0C LD BC,N_V
CD DF 04 CALL N_VT
EB EX DE,HL
El POP HL
19 ADD HL,DE
224010 DPLY_V5: LD (H_BCD),HL
CD 52 05 CALL HEX_BCD
214210 LD HL,H_BCD+2
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1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263

1264

1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284

152

OA4D C3 8709 JP DPLY_VT
: gmfhﬁ'bziayuamo—Qtﬁud':luREG.Eua:uamﬁehunu‘aREG.A
O0A50 C5 CYCLE: PUSH BC
0OA51 16 FF LD D,FFH
0A53 1E 00 LD E,00H
OA55 F5 PUSH AF
0A56 CD 60 OB CALL GOTO
O0A59 CD A3 0B
OA5C F1
OA5D CD BC 0B

OA60 CD 9F OA
0A63 200C
OA65 16 30
OAG67 Fs

0OA68 CD 60 0B
OA6B CD A3 0B

OAGE F1

0A6F 18 2A

0A71 CD B9 OA

0A74 28 21

O0A76 1EFF

0A78 162F [ y
OA7TA 060A N —d
0A7C 1C m
0A7D INC D

OATE F5 f

g ﬂuﬂ’.] ‘VlWl We1Ng
0AB2 CD A% 0B CALL WRBYTE

’ ﬂl@ﬂﬂimumﬂﬂqﬂﬂ
o:a ALL DELA

0A89 CD 9F OA CALL SW3

0ABC 28 OD JR Z,CYCLE_END
0ASE CD B9 0A CALL SW4

0A91 2804 JR Z,CYCLE_END2
0A93 10E7 DJNZ CYCLE1
0A95 18 DF JR CYCLE2

0A97 1608 CYCLE_END2: LD D,08H

0A99 C1 POP BC



1285
1286
1287
1288
1289
1290
1291

1292
1293
1294
1295
1296
1297
1298
1299
1300
1301

1302
1303
1304
1305
1306
1307
1308
1309
1310
1311

1312
1313
1314
1315
1316
1317
1318
1319
1320
1321

1322

OA9A
OA9B
O0A9D
OA9E

OA9F
OAAO
0AA2
0AA4
OAAG6
OAA8
0AA9
OAAA
OAAD
OAAF
0AB1

OAB3
OAB4
OAB7

0AB9
OABA
OABC
OABE
OACO
OAC2
OAC3
OAC4
OA

0ACH

OACB
OACD
OACE
OAD1

OAD3
OADG6
OADS8

Cc9
16 00
C1
C9

C5
OE 02
ED 40
CB 50
28 02
C1

ED 40
CB 50
28 F5
C1
CD AC OB
18 E6

CYCLE_END:

RET

LD D,00H
POP BC
RET
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; 7afaItapaTI9gaUSW3dna(PC2=0)d lsina(PC2=1)

SW3:

o / ‘
CD AC 0B N3t s/ ‘

PUSH BC
LD C,PORT_C

4_--14'

P
%\\\u 4n13 DEBOUNCE
(e

AN

N

D, )3NUMT DEBOUNCE
V3
Isw4tna(PCc3=0)daliina(PC3=1)

c5
OE 02 =
ED 40
CB 58 m
28 02 P

F{uY

CB 58
28F5

C1

CD AC 0B
18 E6

CD 9F OA
20 03
CBC7

SW41

RN TREINS
oL NI iioh [ iaiot i

BIT 3,B

JR Z,SW4END

POP BC

CALL DLY ; {189nun15 DEBOUNCE
JR SW4

| 7ARAILDLTUAMMINASWI(ABITO=1)uszSW4(A.BIT0=0)

SW34:

CALL SW3
JR NZ,SW34_1
SET 0,A



1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
‘1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
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OADA C9 RET

OADB CD B9 OA SW34_1: CALL sw4
OADE 20 F3 JR NZ,SW34
OAEO CB 87 RES 0,A
OAE2 C9 RET

; 7afaItapdud191n ADC 16 A3l3lu RES. DE

'0AE3 F5 RADC16: PUSH AF
0AE4 C5 H BC
0AE5 E5
0AE6 06 CO
OAE8 CD B5 OB
OAEB 10 FB
OAED 21 00 00
0AFO OE 10
0AF2 97
0AF3 DB 08
0AF5 06 10
OAF7 10FE 53 ; BUIA > 25 s
0AF9 DB OA READH)
OAFB 57 |
OAFC DB OB AD
OAFE 5F o '
OAFF 06 04 -7 2 ‘
0BO1 CB 3A E RADC162:  SRLD ﬂ
0BO3 CB 1B
e UL AN NFIEANT
0BO7 ADD HL DE
0233 ﬁ'lﬁNﬂ'iflJ Nmalﬂ(]ﬂqﬁ d
EX DE,HL
0BOC E1 POP HL
0BOD CT POP BC
OBOE F1 POP AF
OBOF C9 RET
 7AfAILianay DISPLAY DATA
0B10 F5 CLRDLCD:  PUSH AF | .
0B11 C5 PUSH BC
0B12 3E 20 LD A,20H



1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371

1372
1373
1374
1375
1376
1377
1378
1379
1380
1381

1382
1383
1384
1385
1386
1387
1388
1389
1390
1391

1392
1393
1394
1395
1396
1397
1398
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0B14 21 4F 10 LD HL,DPLYDATA1
0B17 0610 LD B,10H
0B19 77 CLRDLCD1: LD (HL)A
0B1A 23 INC HL
0B1B 10FC DJNZ CLRDLCD1
0B1D C1 POP BC
OB1E F1 POP AF
0B1F C9 T
‘ EX\TuIRAASCINNRES. DI (HL)

0B20 C5 %
0B21 F5 Pm
0B22 OE 02 LD C,02H.
0B24 3E 00
0B26 06 04
0B28 CB 22
0B2A 17
0B2B 10 FB
0B2D CD 38 OB
0B30 77
0B31 23
0B32 0D
0B33 20 EF N N2 AS T2
0B35 F1 : X
0B36 Ci ! POP BC ﬁ
0B37 C9 ‘e RET
s o1 ) HHE 1) BH T T
OB3A FE 3A CP 3AH
0B3C , ¢ : 1, .
ARIANIUNETRNY A
040 co HEXAS1: RET

; gﬂf‘im"bziayuamd‘mnmuuLiaﬁ'z/w”u (HL) v
0B41 D5 SCANT: PUSH DE
0B42 CD 76 OB CALL INITLCD
0B45 CD 97 OB CALL CLSLCD
0B48 CD 4D 0B CALL WRP
0B4B DI POP DE .
0B4C C9 RET
0B4D F5 WRP: PUSH AF



1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
'1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436

OB4E
0B50
0B53
0B56
0B58
0B5B
OB5E
OB5F
0B60
0B62
0B64
0B66
0B69
OB6A
0B6B
0B6D
OB6E
0B71

0B72
0oB74
0B75

0B76
0B77
0B79
0B7B
0B7D
0B80

0B87
0B89
0B8C
OB8E
0B90
0B92
0B95
0B96

3E 00
CD 60 0B
CD 6A 0B
3E 40
CD 60 0B
CD 6A 0B
F1

c9

CB FF GOTO:

D3 00

D3 04

CD B5 0B 7

06 08
56
CD A3 0B
23
10 F9
C1
Cc9

F5

3E 38 m

D3 00

D3 04
CD B5 0B
3E 06
D3 00
D3 04
CD B5 0B
F1

C9

y

~ out (pom(i\ﬁ
?Iumww%’mﬁﬁi

CALLD LAY1 ; mnonmu41 ms

oﬁmﬂﬂﬂ‘im Nt‘l,‘mﬂtl’]ﬂﬂ

LD A,00H
CALL GOTO
CALL WRLINE
LD A,40H
CALL GOTO
CALL WRLINE
POP AF

N i

OUT (LCD_CTRL),A
CALL DELAY1

LD A,00000110B
OUT (PORT_A),A
OUT (LCD_CTRL),A
CALL DELAY1
POP AF

RET
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1437 0B97 F5 CLSLCD: PUSH AF
1438 0B98 3E 01 LD A,00000001B ; au DISPLAY nanue
1439 0B9A D3 00 OUT (PORT_A).A

1440 0B9C D3 04 OUT (LCD_CTRL),A

1441 OB9E CD B5 OB CALL DELAY1

1442 OBA1 F1 POP AF

1443 0BA2 C9 RET

1444

1445 OBA3 7A
1446 OBA4 D3 00
1447 OBA6 D3 05
1448 OBA8 CD B5 0B
1449 OBAB C9
1450

1451 OBAC C5
1452 OBAD 06 40
1453 OBAF 00
1454 0BBO 00
1455 0BB1 10FC
1456 0BB3 C1
1457 0BB4 C9
1458

1459 0BB5 C5
1460 OBB6 06 80 m LD B,80H

1461 OBB8 10 FE ¢ BELAY12:  DINZ DELAY12

o AU IR NS
1463 OBBB RET

1464

1465 osa wr] aqamﬁu umlq WEI’] a El
1466 OBBD 06 FF LD B,FFH

1467 OBBF CD B5 OB DELAY21:  CALL DELAY1

1468 OBC2 CD B5 OB CALL DELAY1

1469 OBC5 10 F8 DJNZ DELAY21

1470 0BC7 Cf1 POP BC

1471 0BC8 C9 RET

1472 :

1473 0BC9 C5 DELAY3: PUSH BC

1474 OBCA 06 FF LD B,FFH



1475
1476
1477
1478
1479
1480
1481
1482

1483

1484

1485

1486

1487

1488

1489

0OBCC
OBCF
0BD1
0BD2

0BD3
0BD5
OBDA
OBDF
OBE4
OBE5S
OBEA
OBEF
OBF4
OBF5
OBFA
OBFF
0Co04
0CO05
OCOA
OCOF
0C14
0C15
OC1A
0C1F
0C24

CD B5 0B DELAY31: CALL DELAY1
10 FB DJNZ DELAY31
C1 POP BC

Cc9 RET

. Aufinraanast RoM
5017 REC_END .DEFW 1750H
3D 3D 3D 3D 20 oD “zm== MODE ====*
4D 4F 44 45 20
20 20 3D 3D 3D
3D Ko
20 53 45 4C EQETNED SELECT MODE ! “

43 54 20 4D

3C 3C 3C 30 ERROH DB %<<<< ERROR >>>»>>*
45 52 52 " |

20 3E 3E 3E
3E

3C 3C 20 20 53
45 4C 454435
2054 3 __5;;—”
3E

3C 3€ 3CE.
ﬁﬁ@qwﬂmﬁwawnﬁ

“<< SELECT T1 >5*

DB “#2< RECORDED »>>>“

S 1880 ATy

OC2F
0C34

0C35

OC3A
OC3F
0C44
0C45
0C4A
0C4F

55 4C 4C 20 20

3E

3C 20 44 49 53 DPLY .DB  “< DISPLAY DATA >*
50 4C 41 59 20

44 41 54 41 20

3E

3C 20 20 45 4E END .DB  “< END OF DATA >“
44 20 4F 46 20

44 41 54 41 20
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1490

1491

1492

1493

1494

1495

1496

1497

1498
1499
1500
1501
1502
1503
1504
1505
1506

0C54
0C55
OC5A
OC5F
0C64
0C65
OC6A
OC6F
0C74
0C75
OC7A
OC7F
0C84
0C85
0C8A
OC8F
0C94
0C95
0C9A
OC9F
0CA4
0CA5
OCAA
OCAB
0CBO
0CB1

0CB6

1000
1000
1003
1006
1009
100C
100F
1012

3E

20 20 43 48 4F CHDT .DB “ CHOOSE Del_
4F 53 45 20 44

65 6C 5F 20 20

3F

23 23232020 STB DB “### STANDBY ###”

53 54 41 4E 44
42 59 20 23 23
23

202044656

2D 54 20V

“ Del-T=**K *

2A 2A 20
20
44 65 6C

‘Del-t = **** * o»

2E 20 20 20 73
20

?”
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01B30A3603 N TD1T  DEFBQ1H,B3H,0AH,16H,03H,02H

02 WL | X

-
01 B3 OA EOZ \ . .DEFB [i' H,B3H,0AH,16H,02H,COH

AN A
ARIAINIUUN TN

wunnwwm'mm RAM

.ORG  1000H
CD 18 07 MEM_REC: CALL MT1
CD 1E 07 CALL MT2
CD 34 07 CALL MU1
CD 38 07 CALL MU2
CD 3C 07 CALL MU3
CD 40 07 CALL MU4
CD 44 07 CALL MU5



1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523

1524

1525
1526

1527

1528

1529
1530

1015
1018
1019
101C
101F
1022
1025
1028
102B
102E
1031

1032
1034
1036
1038
103A
103C
103E
1040
1045
104A
104F
1055
1057
105D
105F
1061
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CD 48 07 CALL MU6
C9 RET

CD FD 07 MEM_DPLY:  CALL DT1
CD 31 08 : CALL DT2
CD 65 08 CALL DU1
CD 88 08 CALL DU2
CD AB 08 CALL DU3
CD CD 08

CD EF 08
CD 11 09
C9
0000
0000
0000
0000
0000
0000
0000
00 00 00 00 00 00H,00H,00H,00H,00H

00 00 00 00 00 OOH,00H,00H,00H,00H,00H,
00 00 00 00 00 0O0H,00H,00H,00H

0000 0QEH0000  DPLYD ATA1  .DEFW 9000H,0000H,0000H,0000H

ot

0000 o | -
0000 000@000 DPLYDATAC .DEFV\@OOOH,OOOOH,OOOOH,OOOOH
0000 Py

o e LN TR ..

AMIAINTUNN NN Y

a)
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