


































































































































MICItOPROGItAIJI CON I ROE UNIT S NlOOI 

ADDRESSING ORGANIZATION 

II .. or---16COLUMNS---... ·1 
MAO-MA3 

FUNCTIONAL DESCRIPTION 
The following is a description of each of the 
eleven address control functions. The sym­
bols shown below are used to specify row 
and column addresses. 

SYMBOL MEANING 

row n 5-bit next row address 
where n is the decimal 
rowaddress. 

col n 4-bit next column address 
where n is the decimal 
column address. 

Unconditional Address 
Control (Jump) Functions 
The jump functions use the current micro­
program address (i.e., the contents of the 
microprogram address register prior to the 
rising edge of the clock) and several bits 
from the address control inputs (ACO-AC6) 
to generate the next microprogram address. 

Flag Conditional Address 
Control (Jump Test) 
Functions 
The jump/test flag functions use the current 
microprogram address, the contents of the 
selected flag or latch, and several bits from 
the address control function to generate the 
next microprogram address. 

N3001-1 

JUMP FUNCTION TABLE 

MNEMONIC 

JCC 

JZR 

JCR 

JCE 

FUNCTION DESCRIPTION 

Jump in current column. ACo-AC4 are used to select 1 of 32 row ad­
dresses in the current column, specified by MAo-MA3' as the next 
address. 

Jump to zero row. ACo-AC3 are used to select 1 of 16 column addresses 
in rowo, as the next address. 

Jump in current row. ACo-AC3 are used to select 1 of 16 addresses in the 
current row, specified by MA4-MAs, as the next address. 

Jump in current column/row group and enable PR-Iatch outputs. ACo-
AC2 are used to select 1 of 8 row addresses in the current row group, 
specified by MAl-MAs, as the next row address. The current column is 
specified by MAo-MA3' The PR-Iatch outputs are asynchronously en­
abled. 

JUMP/TEST FUNCTION TABLE 

MNEMONIC FUNCTION DESCRIPTION 

JFL Jump/test F-Iatch. ACo-AC3 are used to select 1 of 16 row addresses in 
the current row group, specified by MAs, as the next row address. If the 
current column group, specified by MA3, is colo-coil, the F-Iatch is used 
to select col2 or col3 as the next column address. If MA3 specifies column 
group cols-coI15' the F-Iatch is used to select COllO or coin as the next 
column address. 

JCF 

JZF 

JPR 

JLL 

JRL 

JPX 

Jump/test C-flag. ACo-AC2 are used to select 1 of 8 row addresses in the 
current row group, specified by MAl and MAs, as the next row address. If 
the current column group specified by MA3 is colo-coil' the C-flag is 
used to select COl2 or col3 as the next column address. If MA3 specifies 
column group cols-coI15' the C-flag is used to select COllO or coin as the 
next column address. 

Jump/test Z-flag. Identical to the JCF function described above, except 
that the Z-flag, rather than the C-flag, is used to select the next column 
address. 

Jump/test PR-Iatch. ACo-AC2 are used to select 1 of 8 row addresses in 
the current row group, specified by MAl and MAs, as the next row 
address. The 4 PR-Iatch bits are used to select 1 of 16 possible column 
addresses as the next column address. 

Jump/test leftmost PR-Iatch bits. ACo-AC2 are used to select 1 of 8 row 
addresses in the current row group, specified by MAl and MAs, as the 
next row address. PR2 and PR3 are used to select 1 of 4 column 
addresses in col4 through coil as the next column address. 

Jump/test rightmost PR-Iatch bits. ACo and AC1 are used to select 1 of4 
high-order row addresses in the current row group, specified by MAl 
and MAs, as the next row address. PRo and PR1 are used to select 1 of 4 
possible column addresses in col12 through col16 as the next column 
address. 

Jump/test PX-bus and load PR-Iatch. ACo and AC1 are used to select 1 of 
4 row addresses in the current row group, specified by MA6-MAs, as the 
next row address. PX4-PXl are used to select 1 of 16 possible column 
addresses as the next column address. SXO-SX3 data is locked in the PR­
latch at the rising edge of the clock. 
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PX-Bus and PR-Latch 
Conditional Address Control 
(Jump/Test) Functions 
The PX-bus jump/test function uses the 
data on the primary instruction bus (PX4-
PX7), the current microprogram address, 
and several selection bits from the address 
control function to generate the next mi­
croprogram address. The PR-Iatch jump/ 
test functions use the data held in the PR­
latch, the current microprogram address, 
and several selection bits from the address 
control function to generate the next mi­
croprogram address. 

Fla$J Control Functions 
The flag control functions of the MCU are 
selected by the 4 input lines designated 
FCo-FC3. Function code formats are given in 
"Flag Control Function summary." 

The following is a detailed description of 
each of the 8 flag control functions. 

Flag Input Control 
Functions 
The flag input control functions select 
which flag or flags will be set to the current 
value of the flag input (R) line. 

Data on Fi is stored in the F-Iatch when the 
clock is low. The content of the F-Iatch is 
loaded into the C and/or Z flag on the rising 
edge of the clock. 

. Flag Output Control Functions 
The flag output control functions select the 
value to which the flag output (FO) line will 
be forced. 

N3001-1 

FLAG CONTROL FUNCTION TABLE 

MNEMONIC FUNCTION DESCRIPTION 

SCZ Set C-flag and Z-flag to Flo The C-flag and the Z-flag are both set to the 
value of Flo 

STZ Set Z-flag to Flo The Z-flag is set to the value of FI. The C-flag is 
unaffected. 

STC Set C-flag to FI. The C-flag is set to the value of FI. The Z-flag is 
unaffected. 

HCZ Hold C-flag and Z-flag. The values in the C-flag and Z-flag are 
unaffected. 

FLAG OUTPUT CONTROL FUNCTION TABLE 

MNEMONIC FUNCTION DESCRIPTION 

FFO Force FO to O. FO is forced to the value of logical O. 

FFC Force FO to C. FO is forced to the value of the C-flag. 

FFZ Force FO to Z. FO is forced to the value of the Z-flag. 

FF1 Force FO to 1. FO is forced to the value of logical 1. 

FLAG CONTROL FUNCTION SUMMARY 

TYPE MNEMONIC DESCRIPTION FC1 0 

SCZ Set C-flag and Z-flag to f 0 0 
Flag STZ Set Z-flag to f 0 1 
Input STC Set C-flag to f 1 0 

HCZ Hold C-flag and Z-flag 1 1 

TYPE MNEMONIC DESCRIPTION FC3 2 

FFO Force FO to 0 0 0 
Flag FFC Force FO to C-flag 1 0 
Output FFZ Force FO to Z-flag 0 1 

FF1 Force FO to 1 1 1 

LOAD 
FUNCTION NEXT ROW NEXT COL 

LD MAa 7 s s 4 MA3 2 1 0 

0 See Address Control Function Summary 
1 0 X3 X2 X1 Xo I X7 Xs Xs X4 

NOTE 

f = Contents of the F-Iatch x n = Data on PX- or SX-bus line n (active low) 

ADDRESS CONTROL FUNCTION SUMMARY 

FUNCTION NEXT ROW NEXT COL 
MNEMONIC DESCRIPTION AC6 5 4 3 2 1 0 MAe 7 6 5 4 MA3 2 1 0 

t'JJCC Jump in current column 0 0 d4 d3 d2 d 1 do d4 d3 d2 d1 do m3 m2 m1 mo 
.6 JZR Jump to zero row 0 1 0 d3 d2 d 1 do 0 0 0 0 0 d3 d2 d1 do 
f' JCR Jump in current row 0 1 1 d3 d2 d1 do ma m7 ms ms m4 d3 d2 d1 do 
o/JCE Jump in column/enable 1 1 1 0 d2 d1 do ma m7 d2 d 1 do m3 m2 m1 mo 
fi JFL Jump/test F-Iatch 1 0 0 d3 d2 d1 do ma d3 d2 d1 do m3 0 1 f 
jJCF Jump/test Z-flag 1 0 1 1 d2 d1 do ma m7 d2 d 1 do m3 0 1 c 

JPR Jump/test PR-Iatch 1 1 0 0 d2 d 1 do ma m7 d2 d 1 do m3 0 1 z 
JLL Jump/test left PR bits 1 1 0 1 d2 d1 do ma m7 d2 d 1 do P3 P2 P1 Po 

I~JRL Jump/test right PR bits 1 1 1 1 1 d 1 do ma m7 1 d 1 do 0 1 P3 P2 
:4 JPX Jump/test PX-bus 1 1 1 1 0 d1 do ma m7 ms d 1 do X7 Xs Xs X4 

NOTE Pn = Data in PR-Iatch bit n 
d n = Data on address control line n xn = Data on PX-bus line n (active low) 
mn = Data in microprogram address register bit n f,c,z = Contents of F-Iatch, C-flag, or Z-flag, respectively 

66 G!!)DotiCG 



MICROPROGRAM CONTROL BNIT 

STROBE FUNCTIONS 
The load function of the MCU is controlled 
by the input line designated LD. If the LD 
line is active high at the rising edge of the 
clock, the data on the primary and second­
ary instruction buses, PX4-PX7 and SXO-SX3' 
is loaded into the microprogram address 
register. PX4-PX7 are loaded into MAo-MA7 
and SXO-SX3 are loaded into MA4-MA7. The 
high-order bit of the microprogram address 
register MAs is set to a logical O. The bits 
from the primary instruction bus select 1 of 
16 possible column addresses. Likewise, 
the bits from the secondary instruction bus 
select 1 of the first 16 row addresses. 

The MCU generates an interrupt strobe 
enable on the output line designated ISE. 
The line is placed in the active high state 
whenever a JZR to col 15 is selected as the 
address control function. Generally, the 
start of a macroinstruction fetch sequence 
is situated at rowo and col 15 so the interrupt 
control may be enabled at the beginning of 
the fetch/execute cycle. The interrupt con­
trol responds to the interrupt by pulling the 
enable row address (ERA) input line low to 
override the selected next row address from 
the MCU. Then by gating an alternative next 
row address on to the row address lines of 
the microprogram memory, the micropro­
gram may be forced to enter an interrupt 
handling routine. The alternative row ad­
dress placed on the microprogram memory 
address lines does not alter the contents of 
the microprogram address register. There­
fore, subsequent jump functions will utilize 
the row address in the register, and not the 
alternative row address, to determine the 
next microprogram address. 

Note, the load function always overrides the 
address control function on ACo-AC6 . It 
does not, however, override the latch enable 
or load sub-functions of the JCE or JPX 
instruction, respectively. In addition, itdoes 
not inhibit the interrupt strobe enable or any 
of the flag control functions. 

JUMP SET DIAGRAMS 
The following 10 diagrams illustrate the 
jump set for each of the 11 jump and jump/ 
test functions of the MCU. Location 341 
indicated by the circled square, represents 1 
current row (row21 ) and current column 
(col5) address. The dark boxes indicate the 
microprogram locations that may be select­
ed by the particular function as the next 
address. 

JUMP SET DIAGRAMS 

l) 
JCC 

JUMP IN CURRENT COLUMN 

" 

ROW31 -- L-L--'-...L....I'--""_ .......... -'-........... L-.I.......I-.......... -:-' 

t t t 

CURRENT 
ROW 
GROUP 

MS7 
10 

COLO CURRENT COL15 
COLUMN 

COLO 

JPR 
JUMP/TEST PR-LATCH 
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CURRENT 
ROW 
GROUP 
MS 7 

10 

S N 3. 0' 

N3001-1 

JZR 
JUMP TO ZERO ROW 

J. 

JLL 
JUMP/TEST LEFT LATCH 

1-1-

il 
1-1-
1-1-
1-1-
1-1-
r-r-
r-'--
r--
r-r-
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JUMP SET DIAGRAMS (Cont'd) 

CURREN.;L­
ROW 
GROUP 
MS76 

101 -.r--

CURRENT 

~'JRL 
JUMP/TEST RIGHT LATCH 

'-.D 

<\/ 
JCE 

JUMP COLUMN/ENABLE 

ROW I-+-+-+-lf-fil_+-+-++-I--+-+-+--f~ 
GROUP 
MS7 

10 

CURRENT COLUMN 
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CURREN.;L­
ROW 
GROUP 
MS76 

,( 

7 JPX 
JUMP/TEST PX-BUS 

1 0 1 -.r-- I-+-+-+-lf-+-I-+-+-+-+-I-+-I--+-+-I 

CURRENT 
ROW 
GROUP 
MS 

1 

-
-
I--
I--
I--
I--
I--
I--
I--
I--
I--
I--
I--
I--
'--

-
-

~ JFL 
JUMP/TEST F-LATCH 

CURRENT 
COLUMN 
GROUP 
M3= 0 

'-• r-
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N3001-1 

o JCR 
JUMP IN CURRENT ROW 

~ 

~ 
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ROW 
GROUP 
MS7 

10 

X"' 
\ JCF, JZF 

JUMP/TEST C-FLAG 
JUMP/TEST Z-FLAG 

CURRENT 
COLUMN 
GROUP 
M3= 0 
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MICROPROGRAM CONTROL UNIT 
N3001 T A = 0° C to +70° C, V CC = 5.0V, ± 5% 

AC ELECTRICAL CHARACTERISTICS S3001 T A= -55°C to +125°C, VCC = 5.0V ± 10% 

PARAMETER 
N3001 

Min Typ1 Max 

tCY Cycle Time2 60 45 

tpw Clock Pulse Width 
Control and Data Input Set-Up Times: 

17 10 

tSF lD, ACo-AC6 (Set to "1 "/"0") 20 3/14 

tSK FCo, FC1 7 5 

tsx PX4-PX7 (Set to "1 "/"0") 28 4/13 

tSI FI (Set to "1 "/"0") 12 -6/0 

tsx SXO-SX3 
Control and Data Input Hold Times: 

15 5 

tHF lD, ACo-AC6 (Hold to "1 "/"0") 4 -3/-14 

tHK FCo, FC1 4 -5 

tHX PX4-PX7 (Hold to "1 "/"0") 0 -4/-13 

tHI FI (Hold to "1 "/"0") 16 6.5/0 

tHX SXO-SX3 0 -5 

tco Propagation Delay from Clock Input (ClK) to Outputs 17/24 36 
(mAo-mAs, Fa) (tPHLltPlH) 

t KO Propagation Delayfrom Control Inputs FC2 and FC3 to Flag 13 24 
Out (Fa) 

t FO Propagation Delay from Control Inputs ACo-AC6 to latch 21 32 
Outputs (PRo-PR2 ) 

tEO Propagation Delay from Enable Inputs EN and ERA to 17 26 
Outputs (mAo-mAs, Fa, PRo-PR2) 

tFI Propagation Delay from Control Inputs ACo-AC6 to 20 32 
Interrupt Strobe Enable Output (ISE) 

NOTE 

1. Typical values are for T A = 25° C and 5.0 supply voltage. 
2. 53001: ICY = tWP + tSF + tCO 

!ijgnOliCS 

S N3001 
N3001-1 

53001 

Min Typ1 Max UNIT 

95 45 ns 
40 10 ns 

20 3/14 ns 
10 5 ns 
35 4/13 ns 
15 -6/10 ns 
35 5 ns 

5 -:-3/-14 ns 
10 -5 ns 
25 -4/-13 ns 
22 6.5/0 ns 
25 -5 ns 
10 17/24 45 ns 

13 50 ns 

21 50 ns 

17 35 ns 

20 40 ns 
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H]ENTRA[ PROCESSING E[EMENI 

DESCRIPTION FUNCTI.()N TRUTH TABLE 
The N3002 Central Processing Element 
(CPE) is one part of a bipolar microcom­
puter set. The N3002 is organized as a 2-bit 
slice and performs the logical and arithmet­
ic functions required by microinstructions. 
A system with any number of bits in a data 
word can be implemented by using multiple 
N3002s, the N3001 microcomputer control 
unit, the N74S182 carry look-ahead unit and 
ROM or PROM memory. 

FEATURES 
• 45ns cycle time (typ) 
• Easy expansion to multiple of 2 bits 
• 11 general purpose registers 
• Full function accumulator 

.• Useful functions include: 
• 2's complement arithmetic 
• Logical AND, OR, NOT, exclusive-

NOR 
• Increment, decrement 
• Shift left/shift right 
• Bit testing and zero detection 
• Carry look-ahead generation 
• Masking via K-bus 
• Conditioned clocking allowing non­

destructive testing of data in accumu­
lator and scratch pad 

• 3 input buses 
• 2 output buses 
• Control bus 

BLOCK DIAGRAM 
(12) 

FUNCTION 
GROUP F6 

0 0 
1 0 
2 0 
3 0 
4 1 
5 1 
6 1 
7 1 

REGISTER 
GROUP REGISTER 

Ro 
R1 
R2 
R3 
R4 

I R5 
R6 
R7 
R8 
R9 
T 

AC 

II T 
AC 

III 
T 

AC 

(13) (20) 

Fs 

0 
0 
1 
1 
0 
0 
1 
1 

F3 F2 

0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 1 
0 1 
1 0 
1 0 
1 1 
1 1 

1 0 
1 0 

1 1 
1 1 

(19) 

S N "II', 
S3002-1 • N3002-XL,1 

PIN CONFIGURATION 

XL,I PACKAGE 

F4 

0 
1 
0 
1 
0 
1 
0 
1 

F, Fo 

0 0 
0 1 
1 0 
1 1 
0 0 
0 1 
1 0 
1 1 
0 0 
0 1 
0 0 
0 1 

1 0 
1 1 

1 0 
1 1 

(11)0--01----1 i------------IC)-C(23) 
EA ED 

(5) xo----l~ ___________ r---i"-l.---'--'-----_, 
(6) Vo---I-------------I J---+_+_4__4_-_JD_...£) CT (10) 

(7) coo--OI---------------I ~--+_+_4__4_-_JD__C RO (8) 

(9) uO-~------------L-r_r-----___,:_T'"-.J 
(18) CLKo-oI 
(28) V CC 0--; 
(14)GND~ 

(15) F6o---I---~ 
(16) F5o---I---~ 
(17) F 40---1------1 
(24) F3o---I---~ 
(27) F2o---I---~ 
(26) F1o---II-------l 
(25) FO o---If-------l 

FUNCTION 
DECODER 

L _________ _ 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

----____ -.J 
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OENT!'E PItG ESIING (L(MEIIT I N'u'" 
S3002-1 • N3002-Xl,1 

PIN DESCRIPTION 

PIN SYMBOL NAME AND FUNCTION TYPE 

1, 2 10-1 1 External Bus Inputs Active low 
The external bus inputs provide a separate input port for external input devices. 

3, 4 1<0-1<1 Mask Bus Inputs Active low 
The mask bus inputs provide a separate input port from the microprogram memory, 
to allow mask or constant entry. 

5, 6 X, Y Standard Carry look-Ahead Cascade Outputs Active high 
The cascade outputs allow high speed arithmetic operations to be performed when they 
are used in conjunction with the 74S182 look-Ahead Carry Generator 

7 CO Ripple Carry Out Active low 
The ripple carry output is only disabled during shift right operations. Three-state 

8 RO Shift Right Output Active low 
The shift right output is only enabled during shift right operations. Th ree-state 

9 IT Shift Right Input Active low 
10 CI Carry Input Active low 
11 EA Memory Address Enable Input Active low 

When in the low state, the memory address enable input enables the memory 
address outputs (Ao-A1)' 

12-13 Ao-~ Memory Address Bus Outputs Active low 
The memory address bus outputs are the buffered outputs of the memory Three-state 
address register (MAR). 

14 GND Ground 
14-17, Fo-F6 Micro-Function Bus Inputs Active high 
24-27 The micro-function bus inputs control AlU function and register selection. 
18 ClK Clock Input 
19-20 o;;-~ Memory Data Bus Outputs Active low 

The memory data bus outputs are the buffered outputs of the full function Three-state 
accumulator register (AC). 

21-22 Mo-M1 Memory Data Bus Inputs Active low 
The memory data bus inputs provide a separate input port for memory data. 

23 ED Memory Data Enable Input Active low 
When in the low state, the memory data enable input enables the memory 
data outputs (00-01), 

28 VCC +5 Volt Supply 

SYSTEM DESCRIPTION 

Microfunction Decoder and K-Bus 
Basic microfunctions are controlled by a 7-
bit bus (Fo-F6) which is organized into 2 
groups. The higher 3 bits (F4-F6) are desig­
nated as F-Group and the lower 4 bits (Fo­
F3) are designated as the R-Group. The F­
Group specifies the type of operation to be 
performed and the R-Group specifies the 
registers involved. 

A and B Multiplexers Arithmetic/Logic Unit (ALU) 

The F-Bus instructs the microfunction decoder to: 
• Select ALU functions to be performed 
• Generate scratch pad register address 
• Control A and B multiplexer 

The resulting microfunction action can be: 
• Data transfer 
• Shift operations 
• Increment and decrement 
• Initialize stack 
• Test for zero conditions 
• 2's complement addition and subtraction 
• Bit masking 
• Maintain program counter 

72 

A and B multiplexers select the proper 2 
operands to the AlU. 

A multiplexer selects inputs from one of the 
following: 
• M-bus (data from main memory) 
• Scratch pad registers 
• Accumulator 

B multiplexer selects inputs from one of the 
following: 
• I-bus (data from external I/O devices) 
• Accumulator 
• K-bus (literal or masking information from 

micro-program memory) 

Scratch pad Registers 
• Contains 11 registers (Ro-Rg, T) 
• Scratchpad register outputs are multiplexed to 

the ALU via the A multiplexer 
• Used to store intermediate results from arith­

metic/logic operations 
• Can be used as program counter 

9i!110liC9 

The AlU performs the arithmetic and logic 
operations of the CPE. 

Arithmetic operations are: 
• 2's complement addition 
• Incrementing 
• Decrementing 
• Shift left 
• Shift right 

Logical operations are: 
• Transfer 
• AND 
• Inclusive-OR 
• Exclusive-NOR 
• Logic complement 

ALU operation results are then stored in the accu­
mulator and/or scratch pad registers. For easy 
expansion to larger arrays, carry look-ahead out­
puts (X and Y) and cascading shift inputs (LI, RO) 
are provided. 



Accumulator 
• Stores results from ALU operations 

• Accepts 2 bits of data from external input/out­
put devices into CPE 

Output Buses 

S3002-1 • N3002-XL,1 

• The output of accumulator is multiplexed into 
ALU via the A and B multiplexer as one of the 
operands 

• Is multiplexed into the ALU via the B 
multiplexer 

K-bus: A special feature of the N3002 CPE 

A-bus and Memory Address Register 
• Main memory address is stored in the memory 

address register (MAR) 
• Main memory is addressed via the A-bus 

Input Buses 
M-bus: Data bus from main memory 

• During arithmetic operations, the K-bus can be 
used to mask portions of the field being operat­
ed on 

• MAR and A-bus may also be used to generate 
device address when executing 1/00 instruc­
instructions 

• A-bus has Tri-State outputs 

• Accepts 2 bits of data from main memory into 
CPE 

• Select or remove accumulator from operation 
by placing K-bus in all "1" or all "0" state re­
spectively 

• During non-arithmetic operation, the carry cir­
cuit can be used in conjunction with the K-bus 
for word-wise-OR operation for bit testing 

D-bus: Data bus from CPE to main memory or to 
1/0 devices • Is multiplexed into the ALU via the A mUlti­

plexer • Sends buffered accumulator outputs to main 
memory or the external 1/0 devices 

I-bus: Data bus from input/output devices • Supply literal or constant data to CPE • D-bus has Tri-State outputs 

FUNCTION DESCRIPTION 
F R K 

NAME EQUATION DESCRIPTION GROUP GROUP BUS 

0 I XX - Rn + (AC AK) + CI ..... Rn, AC Logically AND AC with the K-bus. Add the result to R nand 
carry input (CI). Deposit the sum in AC and R n. 

00 ILR Rn + CI ..... R ,AC Conditionally increment R n and load the result in AC. Used 
to load AC from R n or to increment R n and load a copy of the 
result in AC. 

11 ALR AC+Rn+CI ..... Rn,AC Add AC and CI to R n and load the result in AC. Used to add 
AC to a register. If R n is AC, then AC is shifted left one bit 
position. 

0 II XX - M + (AC A K) + CI ..... AT Logically AND AC with the K-bus. Add the result to CI and 
the M-bus. Deposit the sum in AC or T. 

00 ACM M + CI ..... AT Add CI to M-bus. Load the result in AC or T, as specified. 
Used to load memory data in the specified register, or to load 
incremented memory data in the specified register. 

11 AMA M + AC + CI ..... AT Add the M-bus to AC and CI, and load the result in AC orT, as 
specified. Used to add memory data or incremented memory 
data to AC and store the sum in the specified register. 

0 III XX - ATLA(ILAKU ..... RO None 
lIv [(IH" KH)AATH] ..... ATH 
[AT L A (I L A K UJ 
[ATHv(IH AKH)] ..... ATL 

00 SRA ATL ..... RO Shift AC or T, as specified, right one bit position. Place the 
ATH ..... ATL previous low order bit value on RO and fill the high order bit 

LI ..... ATH from the data on lI. Used to shift or rotate AC or T right one 
bit. 

1 I XX - Kv Rn - MAR Logically OR R n with the K-bus. Deposit the result in MAR. 
Rn+K+CI ..... Rn Add the K-bus to R nand CI. Deposit the result in R n. 

00 LMI Rn ..... MAR, Rn+CI ..... Rn Load MAR from R n. Conditionally increment R n. Used to 
maintain a macro-instruction program counter. 

11 DSM 11 ..... MAR, Rn-1+CI ..... Rn Set MAR to all ones. Conditionally decrement R n by one. 
Used to force MAR to its highest address and to decrement 
Rn. 

1 II XX - KVM ..... MAR Logically OR the M-bus with the K-Bus. Deposit the result in 
M + K + CI ..... AT MAR. Add the K-bus to the M-bus and CI. Depositthe sum in 

AC or T. 

00 LMM M ..... MAR, M + CI ..... AT Load MAR from the M-bus. Add CI to the M-bus. Deposit the 
result in AC or T. Used to load the address register with 
memory data for macro-instructions using indirect address-
ing. 

11 LDM 11 ..... MAR Set MAR to all ones. Subtract one from the M-bus. Add CI to 
M - 1 + CI ..... AT the difference and deposit the result in AC or T, as specified. 

Used to load decremented memory data in AC or T. 
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FUNCTION DESCRIPTION (Cont'd) 

F R K NAME EQUATION DESCRIPTION 
GROUP GROUP BUS 

1 III XX - (AT v K) + (AT /\ K) + CI ..... AT Logically OR the K-bus with the complement of AC or T, as 
specified. Add the result to the logical AND of specified 
register with the K-bus. Add the sum to CI. Deposit the result 
in the specified register. 

00 CIA AT + CI ..... AT Add CI to the complement of AC or T, as specified. Deposit 
the result in the specified register. Used to form the 1's or 2's 
complement of AC or T. 

11 DCA AT - 1 + CI ..... AT Subtract one from AC or T, as specified. Add CI to the 
difference and deposit the sum in the specified register. 
Used to decrement AC or T. 

2 I XX - (AC /\ K) - 1 + CI ..... R n Logically AND the K-bus with AC. Subtract one from the 
result and add the difference to CI. Deposit the sum in R n. 

00 CSR CI-1 ..... R n Subtract one from CI and deposit the difference in R n. Used 
(See Note 1) to conditionally clear or set R n to all O's or 1 's, respectively. 

11 SDR AC-1+CI ..... Rn Subtract one from AC and add the difference to CI. Deposit 
(See Note 1) the sum in R n. Used to store AC in R n or to store the 

decremented value of AC in R n. 

2 II XX - (AC /\ K) - 1 + CI ..... AT Logically AND the K-bus with AC. Subtract one from the 
(See Note 1) result and add the difference to CI. Deposit the sum in AC or 

T, as specified. 

00 CSA CI - 1 ..... AT Subtract one from CI and deposit the difference in AC or T. 
(See Note 1) Used to conditionally clear or set AC or T. 

11 SDA AC - 1 + CI ..... AT Subtract one from AC and add the difference to CI. Deposit 
(See Note 1) the sum in AC or T. Used to store AC in T, or decrement AC, 

or store the decremented value of AC in T. 

2 III XX - (1/\ K) - 1 + CI ..... AT Logically AND the data of the K-bus with the data on the 1-
(See Note 1) bus. Subtract one from the result and add the difference to 

CI. Deposit the sum in AC or T, as specified. 

00 CSA CI - 1 ..... AT Subtract one from CI and deposit the difference in AC or T. 
Used to conditionally clear or set AC or T. 

11 LDI I - 1 + CI ..... AT Subtract one from the data on the I-bus and add the differ-
ence to CI. Deposit the sum in AC or T, as specified. Used to 
load input bus data or decremented input bus data in the 
specified register. 

3 I XX - R n + (AC /\ K) + CI .... R n Logically AND AC with the K-bus. Add R nand CI to the 
result. Deposit the ,sum in Rn. 

00 INR Rn+CI ..... Rn Add CI to R n and deposit the sum in R n. Used to increment 

11 ADR AC + Rn + CI ..... Rn Rn' 
Add AC to R n. Add the result to CI and deposit the sum in R n. 
Used to add the accumulator to a register or to add the 
incremented value of the accumulator to a register. 

3 II XX - M + (AC /\ K) + CI ..... AT Logically AND AC with the K-bus. Add the result to CI and 
the M-bus. Deposit the sum in AC or T. 

00 ACM M + CI ..... AT Add CI to M-bus. Load the result in AC or T, as specified. 
Used to load memory data in the specified register, or to load 
incremented memory data in the specified register. 

11 AMA M + AC + CI ..... AT Add the M-bus to AC and CI, and load the result in AC orT, as 
specified. Used to add memory data or incremented memory 
data to AC and store the sum in the specified register. 
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FUNCTION DESCRIPTION (Cont'd) 

F R K NAME EQUATION DESCRIPTION 
GROUP GROUP BUS 

3 III XX - AT + (1/\ K) + CI ..... AT Logically AND the K-bus with the I-bus. Add CI and the 
contents of AC or T, as specified, to the result. Deposit the 
sum in the specified register. 

00 INA AT + CI ..... AT Conditionally increment AC or T. Used to increment AC or T. 

11 AlA I + AT + CI ..... AT Add the I-bus to AC or T. Add CI to the result and deposit the 
sum in the specified register. Used to add input data or 
incremented input data to the specified register. 

4 I XX - CI v (Rn /\ AC 1\ K) ..... CO Logically AND the K-bus with AC. Logically AND the result 
R n 1\ (AC 1\ K) ..... R n with the contents of Rn. Deposit the final result in Rn. 

Logically OR the value of CI with the word-wise OR of the 
bits of the final result. Place the value of the carry OR on the 
carry output (CO) line. 

00 CLR CI ..... CO, 0 ..... Rn Clear R n to alia's. Force CO to CI. Used to clear a register 
and force CO to CI. 

11 ANR CI v(R n I\AC) ..... CO Logically AND AC with R n. Deposit the result in R n. Force 
Rn 1\ AC ..... Rn CO to one if the result is non-zero. Used to AND the accumu-

lator with a register and test for a zero result. 

4 II XX - CI v (M 1\ AC 1\ K) ..... CO Logically AND the K-bus with AC. Logically AND the result 
M /\(AC/\ K) ..... AT with the M-bus. Deposit the final result in AC or T. Logically 

OR the value of CI with the word-wise OR of the bits of the 
final result. Place the value of the carry OR on CO. 

00 CLA CI ..... CO, 0 ..... AT Clear AC or T, as specified, to all a's. Force CO to CI. Used to 
clear the specified register and force CO to CI. 

11 ANM CI v (MI\AC) ..... CO Logically AND the M-bus with AC. Deposit the result in AC or 
M I\AC ..... AT T. Force CO to one if the result is non-zero. Used to AND M-

bus data to the accumulator and test for a zero result. 

4 III XX - CI v (AT 1\ 1 1\ K) ..... CO Logically AND the I-bus with the K-bus. Logically AND the 
AT 1\ (11\ K) ..... AT result with AC or T. Deposit the final result in the specified 

register. Logically OR CI with the word-wise OR of the final 
result. Place the value of the carry OR on CO. 

00 CLA CI ..... CO, O ..... AT Clear AC or T, as specified, to all a's. Force CO to C I. Used to 
clear the specified register and force CO to CI. 

11 ANI Clv (AT/\I) ..... CO Logically AND the I-bus with AC or T, as specified. Deposit 
AT 1\ 1 ..... AT the result in the specified register. Force CO to one if the 

result is non-zero. Used to AND the I-bus to the accumulator 
and test for a zero result. 

5 I XX - CI v (Rn 1\ K) ..... CO Logically AND the K-bus with Rn. Deposit the result in Rn. 
KI\ Rn ..... Rn Logically OR CI with the word-wise OR of the result. Place 

the value of the carry OR on CO. 

00 CLR CI ..... CO, 0 ..... Rn Clear R n to all a's. Force CO to CI. Used to clear a register 
and force CO to CI. 

11 TZR ClvRn ..... CO Force CO to one if R n is non-zero. Used to test a register for 
Rn ..... Rn zero. Also used to AND K-bus data with a register for 

masking and, optionally, testing for a zero result. 

5 II XX - CI v(M 1\ K) ..... CO Logically AND the K-bus with the M-bus. Deposit the result 
K/\M ..... AT in AC or T, as specified. Logically OR CI with the word-wise 

OR of the result. Place the value of the carry OR on CO. 

00 CLA CI ..... CO, O ..... AT Clear AC orT, as specified, to all a's. Force CO to CI. Used to 
clear the specified register and force CO to CI. 

11 LTM Clv M ..... CO Load AC or T, as specified, from the M-bus. Force CO to one 
M ..... AT if the result is non-zero. Used to load the specified register 

from memory and test for a zero result. Also used to AND the 
K-bus with the M-bus for masking and, optionally, testing for 
a zero result. 
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FUNCTION DESCRIPTION (Cont'd) 

F R K 
NAME EQUATION DESCRIPTION 

GROUP GROUP BUS 

5 III XX - CI v (AT J\ K) -+ CO Logically AND the K-bus with AC or T, as specified. Deposit 
K J\AT-+ AT the result in the specified register. Logically OR CI with the 

word-wise OR of the result. Place the value of the carry OR 
on CO. 

00 CLA CI -+ CO, 0 -+ AT Clear AC or T, as specified, to all O's. Force CO to CI. Used to 
clear the specified register and force CO to CI. 

11 TZA ClvAT-+CO Force CO to one if AC or T, as specified, is non-zero. Used to 
AT -+ AT test the specified register for zero. Also used to AND the K-

bus to the specified register for masking and, optionally, 
testing for a zero result. 

6 I XX - CI v (AC J\ K) -+ CO Logically OR CI with the word-wise OR of the logical AND of 
R n v (AC J\ K) -+ R n AC and the K-bus. Place the result of the carry OR on CO. 

Logically OR R n with the logical AND of AC and the K-bus. 
Deposit the result in R n. 

00 NOP C I -+ CO, R n -+ R n Force CO to CI. Used as a null operation orto force CO to CI. 

11 ORR CI v AC -+ CO Force CO to one if AC is non-zero. Logically OR AC with R n. 
Rn v AC -+ Rn Deposit the result in R n. Used to OR the accumulator to a 

register and, optionally, test the previous accumulator value 
for zero. 

6 II XX - CI v(AC J\K) -+ CO Logically OR CI with the word-wise OR of the logical AND of 
M v (AC J\ K) -+ AT AC and the K-bus. Place the carry OR on CO. Logically OR 

the M-bus, with the logical AND of AC and the K-bus. 
Deposit the final result in AC or T. 

00 LMF CI -+ CO, M -+ AT Load AC or T, as specified, from the M-bus. Force CO to CI. 
Used to load the specified register with memory data and 
force CO to CI. 

11 ORM CI v AC -+ CO Force CO to one if AC is non-zero. Logically OR the M-bus 
M v AC -+ AT with AC. Deposit the result in AC or T, as specified. Used to 

OR M-bus with the AC and, optionally, test the previous 
value of AC for zero. 

6 III XX - CI v (I J\ K) -+ CO Logical OR CI with the word-wise OR of the logical AND of 
ATv(IJ\I)-+AT the I-bus and the K-bus. Place the carry OR on CO. Logically 

AND the K-bus with the I-bus. Logically OR the result with 
AC or T, as specified. Deposit the final result in the specified 
register. 

00 NOP CI -+ CO, AT -+ AT Force CO to CI. Used as a null operation or to force CO to CI. 

11 ORI CI v I -+ CO Force CO to one if the data on the I-bus is non-zero. 
IvAT-+AT Logically OR the I-bus to AC or T, as specified. Deposit the 

result in the specified register. Used to OR I-bus data with the 
specified register and, optionally, test the I-bus data for zero. 

7 I XX - CI v (R n J\ AC J\ K) -+ CO Logically OR CI with the word-wise OR of the logical AND of 
Rn (±) (AC J\ K) -+ Rn R nand AC and the K-bus. Place the carry OR on CO. 

Logically AND the K-bus with AC. Exclusive-NOR the result 
with R n. Deposit the final result in R n. 

00 CMR CI -+ CO, Rn-+Rn Complement the contents of R n. Force CO to CI. 

11 XNR CI v (R n J\ AC) -+ CO Force CO to one if the log ical AN D of AC and R n is non-zero. 
Rn ~ AC -+ Rn Exclusive-NOR ACwith R n. Depositthe result in R n. Used to 

exclusive-NOR the accumulator with a register. 

76 Si!lDOliCS 



ENIRII PROCESSING EEEMEN I S N30U2 

FUNCTION DESCRIPTION (Cont'd) 

F R K 

GROUP GROUP BUS NAME 

7 II XX -

00 LCM 

11 XNM 

7 III XX -

00 CMA 

11 XNI 

FUNCTION DESCRIPTION KEY 

SYMBOL MEANING 

I,K,M Data on the I, K, and M buses, 
respectively 

CI,L! Data on the carry input and left 
input, respectively 

CO,RO Data on the carry output and 
right output, respectively 

Rn Contents of register n includ-
ing T and AC (R-Group I) 

AC Contents of the accumulator 
AT Contents of AC orT, as specifi-

ed 
MAR Contents of the memory ad-

dress register 
L,H As subscripts, designate low 

and high order bit, respectively 
+ 2's complement addition 
- 2'5 complement subtraction 
1\ Logical AND 
v Logical OR 
EEl Exclusive-NOR 

- Deposit into 

NOTE 

1. 2's complement arithmetic adds 111 ... 11 to per­
form subtraction of 000 ... 01. 

83002-1 • N3002-XL,1 

EQUATION DESCRIPTION 

CI v (M /\ AC /\ K) - CO Logically OR CI with the word-wise OR of the logical AND of 
M <V (AC /\ K) - AT AC and the K-bus and M-bus. Place the carry OR on CO. 

Logically AND the K-bus with AC. Exclusive NOR the result 
with the M-bus. Deposit the final result in AC or T. 

CI- CO, M-AT Load the complement of the M-bus into AC orT, as specified. 
Force CO to CI. 

CI v (M /\AC) - CO Force CO to one if the logical AND of AC and the M-bus is 
M (VAC - AT non-zero. Exclusive-NOR AC with the M-bus. Deposit the 

result in AC or T, as specified. Used to exclusive-NOR 
memory data with the accumulator. 

CI V (AT/\ I /\K) - CO Logically OR CI with the word-wise OR of the logical AND of 
ATE) (I K) - AT the specified register and the I-bus and K-bus. Place the 

carry OR on CO. Logically AND the K-bus with the I-bus. 
Exclusive-NOR the result with AC or T, as specified. Deposit 
the final result in the specified register. 

CI- CO AT-AT Complement AC or T, as specified. Force CO to CI. 

Clv(AT/\I)-CO Force CO to one if the logical AND of the specified register 
10 AT - AT and the I-bus is non-zero. Exclusive-NOR AC with the I-bus. 

Deposit the result in AC or T, as specified. Used to exclusive-
NOR input data with the accumulator. 
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CENTRAL PROCESSING ELEmENT 

AC ELECTRICAL CHARACTERISTICS N3001 = T A = O°C to +70°C, V CC = 5V ± 5% 
S3001 = T A = -55°C to +125°C, V CC = 5V ± 10% 

N3002 
PARAMETER 

Min Typ1 Max Min 

tCY Clock Cycle Time 70 45 120 

tWP Clock Pulse Width 17 10 42 

tFS Function Input Set-Up Time (Fa through F6) 48 -23 - 35 70 

Data Set-Up Time: 
tDS 10, 11, Mo, M1, Ko, K1 40 12 - 29 60 
tSS LI, CI 21 0-7 30 

Data and Function Hold Time: 
tFH Fa through F6 4 0 5 
tDH 10, 11, Mo, M1, Ko, K1 4 -28 - -11 5 
tSH LI, CI 12 -7 - 0 15 

Propagation Delay to X, Y, RO from: 
tXF Any Function Input 28 52 
tXD Any Data Input 16 - 20 33 
tXT Trailing Edge of ClK 33 48 
tXl leading Edge of ClK 13 18 - 40 70 13 

Propagation Delay to CO from: 
tCl leading Edge of ClK 16 24 - 44 70 
tCT Trailing Edge of ClK 30 - 40 56 
tCF Any Function Input 25 - 35 52 
tCD Any Data Input 17 - 23 55 
tCC CI (Ripple Carry) 9 - 13 20 

Propagation Delay to Ao, A1, Do, 0 1 from: 
tDl leading Edge of ClK 17 - 25 40 
tOE Enable Input ED, EA 10 - 12 20 

NOTE 

1. Typical values are for TA = 25°C and typical supply voltage. 

CARRY LOOK-AHEAD CONFIGURATION 

MCU 

74S08 

FO "---a=c 74S51 

3001 

P G G P 

74S182 

N3002 N3002 N3002 N3002 

LI RO 
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S N30"? 
S3002-1 • N3002-XL,1 

83002 
UNIT 

Typ1 Max 

45 ns 

10 ns 

-23 - 35 ns 

12 - 29 ns 
0-7 ns 

0 ns 
-28 - -11 ns 

-7 - 0 ns 

28 65 ns 
16 - 20 65 ns 

33 75 ns 
18 - 40 90 ns 

24 - 44 90 ns 
30 - 40 100 ns 
25 - 35 75 ns 
17 - 23 65 ns 
9 - 13 30 ns 

17 - 25 75 ns 
10 - 12 35 ns 

CI 

RO 



eEN lint PROCESSlliS EI EMENT 

TYPICAL CONFIGURATIONS 

" 
" 

S N ,002 
S3001-1 • N3002-XL,1 

MEMORY ADDRESS BUS 
(2N LINES) 

1::: 
r.:======~ _ / ,,r--------i t----~--.') DATA BUSTO MEMORY 

...-----,,-Y L _ -./" 12N LINES) 

CLOCK------------------_++------i~--_.-------_++_--_+~-_.--,,7 

Fo-F, 1.------------------1 t--- ~-+------I - t----+--T 

J;f,:~~" - ~~-,,,, 
" / 

,---------;CO CII .... ------f 

N3002 N3002 
CARRY FROM MCU ----+--...... ---.. 1 LI ROJ----__ ~I 

, 

lex ;) ; IC .... L ...... ~-....,L/\ ..... ;:.-I' ......... 
F, FI,'--I---+---+-...J t-- -- I--- I-- f-- t-----7' 
L---~--4-----~ t-- r- ~------~I-- f--

" 
CARRYTOMCU ~--+----------~~4_4H----------++_4+_~----__r / 

I-- f--

INPUT BUS 

MICROPROGRAM I...-------------~ t-- '-­
CONSTANT' MASK 

12N LINES) L-------------i t-- 1--_________ ---1 I--

Ripple-Carry Configuration 
12N Bit Array) 

'--

PARAMETER MEASUREMENT INFORMATION 
CLOCK INPUT 

ClK 

FUNCTION INPUTS 
FO-F6 

OATA INPUTS 
10, I,. KO' K,. MO' M, 

SHIFT AND CARRY 
INPUTS LI. CI 

CARRY AND SHIFT 
OUTPUTS X. Y. RO 

CO 

ENABLE INPUTS 
EA. ED 

I' 
I 

v 
'CY I 

I--- 'WP ------I 

I 
'FS Ii tFH -----. 

~----------.-r-------, 

-----.-iJl\ '------

'OS 

""---1 rl- f----- ------ f----, 

----~ 
\ '---------

I--'ss -- j-'SH ,,---r- ____ 

~I\ '--- --- -------
'XT 

'XF-f-
-'''~ 'xo ,'-- f--~ 

------- .--f---------~I\ ~-------
.'cc+ 

'CT 

'CF- -'''=1 'CD ,r r---~ 
-------------------' \ '-------

--------------
-----_----./ 

~----

'DE I----'Ol-

O~:~~~6~~6~ -_-_-_-_-~~~~~-_-_-_-~===}_ -----------i~ __ 
!ii!lDOliC!i 

, 

" 

/ 

// 

" 

L 
/ 1""--

N3002 

~ 
I;:. l':. I';:. 

~ 

" , 

f-- --, 

" f-- -, 

f-- DATA BUS FROM 
MEMORY 
(2N LINES) 

" 
/ 

/ 
EXTERNAL DATA BUS 
12N LINES) 

L 
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MICROCODE LISTING 
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TIlLE 
:+: 

"'SIGNETICS 80:::0 H1IJLATOR .... ; MICRO CODE LISTING 

:+: FIELD [iEF IN IT IONS : 
:+: 

:+: 

:+: ADDF.' FO FI FGP H1B F.:GP DOE IF.:~l Ft[iL FP~l E[)1 KS rEF.: S~lPA NC2 NC1 CCR E~<T F.:F.:E LD2 SJM 1ST DB',.' CS LD AC ; COlt1ENTS 
:f:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --_. --- --- --- --- --- --- --- --- ---- -- --------- ---------
:+: 

:+: v 
:+: ADDRESS CONTROL 
:t: V FOR 3901 MCU. 
* LOA[>, FOR OP-COOE 
:+: V DECODE INTO 3001. 
:+: CARRY SELECT, CONTROLS r1UX 
:+: V FOR ALU CARRY IN ANI) OUT. 
;f: DOUBLE BYTE, STES UP ALU 
:+: Y FOR 16-BIT OPERATION. 
;f: INTERRUPT STROBE, CLOCKS INTERRUPT 
:t: V WHEN ENABLED, AND HOlD INPUTS. 
:+: SECONDftRIr' JUt1P, ACCESSES BOTTOI1 HAlF 
:+: V OF OP-DECODE PROM FOR fKlTHER DECODE 
:+: LOAD 2, USED WITH LD, FOR(;ES At-4 OP-DECOOE 
:+: V JUMP INTO 2ND QUfIORANT (080 TO eFF). 
:t: REGISTER ROM ENABLE, ALLM REGISTER 
:+: V SELECTION ON THE BASIS OF THE INST. REGISTER. 
:+: EXTERNAL TEST., CONDITIONS MICRO JUMP ON 
:+: V ~.EADY SIGNAL. (READ~' = EVEN AOOR, NOT READY = (00) 

:+: CONDITIONAL CLOCK READY, DISABLES BOTH ARRAYS '-'TIL I1EP1 
:+: V READY (WHEN EXT OFF, CONDITIONS MICRO JUMP ON HOLD) 
:+: NO CLOCK ARRAY 1} DISABLES ARRAY 1 CLOCK UNTIL 
:+: V ~lEt'10F.:Y OR 1/0 IHD ICftTES READY. 
:+: NO CLOCK ARRAY 2; [>lSABLES ARF.A~' 2 CLOCK UNTIL 
:+: V MEMOR~' OR I/O INDICATES READY. 
:+: STATUS ~JORD PROM ADDRESS., OUTPUTS STATUS: 
:t: V ~1H1R.. MEMH.. lOR, IOW, INTA.. HLTA} OR RTRAP. 
:+: INTERRUPT-ENABLE-F/F CONTROL USED DURING 
:+: V E1.. DL INT,~ RESET TO CLEAR OR SET INTE FlF. 
:+: K-BUS SELECT.. INPUTS TO ALI): ALU OATA OUT} MEMOR~' DATA IN} 
:+: I",' INSTF.tICTION F.:EGI STER., ALL lYS OR THE COt1PLIMENT Of ANY OF THESE. 
:+: ENABLE DATR ARRAIr' 1.. ENABLES ARF:A'y' 1 ACCUMULATOR ONTO THE 
:+: J",I ALU [lATA OUT BUS; OTHERWISE A~:RA'T' 2 ACCUMULATOR 
:t: FLAG F:EGISTEF.: ~4RITE, GATES NHJ VALUES FO~: PARIT~', SIGN & 
:+: \,' ZE~:O FLAGS nno PS~oJ LATCH. 
:+: A[)[>~:ESS LOAD, LOAD CONTENTS OF INTERNAL (3002)' HWRESS REGISTER 
:+: "/ INTO THE H:TEF.:NAL MH10F.:'yi AW~:ESS F~EGISTER. 
* INSTRUCTlm~ REG I STEF.: l·lRITE, LOADS INSTRUCTION OR DATA RETURNED 
:+:. '.,,' FROM t1Hl0F.:Y, INTO THE INSTRUCTION F.:EGISTER. 
:+: DATA OUT ENABLE .. f.:£VEF.5ES OIf.:ECTION OF THE BI-CIIRECTIONAL [)ATA BUS 
:+: './ FOF: ~~F.:ITING OUT TO NH10F.:IT' OF: I/O. 
:+: REGISTER GF.:OUP SELECTION .. AWRESSES P~:Ot1 1.1-17 TO P~:OVIDE REGISTER SELECTION FOR ARRAY 1 fit[) ARRAY 2. 
of' V (USES ~3011 AS A l·tASK ~JHEN F.:~:E IS ON BECAUSE OF "~H~:E OR'" OF U-17 8: '-'-30) 
:+: I -t'lASK BUS CONTROL HITH eTI ,!~ He.. ADCtF.:ESSES PRON U-24 TO PF.:OVIDE 1 OF :;2 MASKS 
:+: V FOR RST, DAA.. f'UJL ANn [J I V INSTRlh:n ONS. 
:+: FUNCTION GROUP SELECTIOn, PROVIDES A i-BIT F-GROUP CONTROL FOR EACH OF ARRAn & ARRA~' 2. 
:+: V':: F -6 AN[) F -4 TO BOTH AF.:F:Alr'S. Fi-5 TO Af.:~:AIT' L FiN[:' F2-5 TO AF~RA~' 2). 
:+: FLAG INPUT CONTROL ROUTES FI INPUT TO ]J)t11 TO C-FLAG AN[i/OF.: Z-FLAG., INTERNAL TO THE J882 MCU, 
:+: '..,1 AND ALSO D::TEF.:NALL'r' ROUTES FI TO THE C~I F/F, AND HeI TO THE He F/F. 
'f' FLAG OUTPUT CONTF.:OL SETS FO OUTPUT ON jl:1t11 TO C-FLAG .. Z-FLAG .. 1.. OF: e. 
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*= 

* FIELD VARIAEtES: 
:+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---

* FO FI FGP utE: RGP OOE IF.:~l ADL FF.:~l ,ED1 1<5 IER SI,JPA NC2 Ne1 CCR E:~T F.:RE LD2 SJN 1ST DaY CS LD AC ; COt1t1ENTS 
:+: --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

*00000 FF0 SCZ 
*00001 FFC STC 
*00010 FFZ STC 
*00011 FFi HCZ 
*00100 
*00101 
*€18110 
*00111 
*1310013 
*0Hl0i 
*01€f113 
*01011 
*011013 
*01101 
*01110 
*01111 
*10000 
*10001 
*10010 
*10011 
*10100 
*10101 
*10110 
*10111 
*11000 
*11~)1 

*1113113 
*11011 
*11100 
*11101 
*11118 
*11111 

84 

1130 R00 [>OE I RI~ ADL FF.:l-l ED1 1<0 
IBF Ri1 (D) (0) (0) (0) (0) KIR 
- R22 K~1 

199 F.:i3 KD 
199 R44 1<1 
Ie7 R55 KNIR 
IFF F.:66 KNt1 
1(113 R77 KND 

F.:88 
F.:99 
RAA 
RBB 
RCC 
RD[) 
REE 
F.:FF 
F.:}:C 
F.:C3 
RCB 
RCF 
RAC 
R3D 

k'DC 
ReD 
RFE 
F.:EF 
RFF 

IEF.: NSTAT NC2 Ne1 CCR EXT RRE LD2 5JM 1ST DBll CS0 (D) 
([1) F.:TF.:AP ([l) (0) (I» ([» (D) (0) ([l) (0) ([» CN L[l 

~ffi ~ 

ImA ~ 

lOW 
lOR 
t1EMW 

(}1ENF.:) 

S!!IDotiCS 

CSl 
NCN 
NBN 
NAN 

eeeee 
90081 
00010 
00011 
98198 
99181 
98110 
00111 
81080 
01081 
01010 
01011 
01198 
01101 
01110 
81111 
10898 
10891 
10819 
19811 
10198 
19191 
19119 
19111 
11080 
11981 
11810 
11911 
11188 
11191 
11119 
11111 



:+: 

* lITILIT'r' G~:OIjP: FETCH, INTERRUPT.. HCUJ, RTF.:AP, F.:ESET.· HALT 

* 
*' PF.:Ot·l 1.17 PRO~l 1.18 PROI'l 1.12 PROM U5 PROt1 U6 PROM U4 
:+: 1/---------1/ V-----'/ V----------------------'.l I,J------------------------\l 1/----------------------1,/ V---------V 

* 8-7 .. 6-5 .. 4-1 8-6,5-1 r. ." 6 .. I:' 4 .. s-l 8.- 7--5 .. 4 .. 1.. 2 1 8 7 .. 6, 5, 4.- 3-1 8, 7---1 0 .. ,'.' ._1.- .' .-

:+: 

'" --- --- --- --- --- --- --- --- --- --- --- --- --- ---
:+: AWR FO FI FCiP ll-1E: F.:GP DOE I F.:~J ACt FF:l·j EDl KS IEF.: Sl·jPA NC2 He1 CCR E~:T RRE LD2 SJM 1ST [>BY CS LD AC i C'OltlENTS 
:t:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(007H): HOP RFF IR~l Kl El:T 1ST ~ JCR(9B6H)i FETCH 

(006H) :FFi U-lI R44 A[lL Ki SJM [>BY AN LD JPX i FETCH 

(lFFH):FFi CSF.: F.:44 1:::1 NSTAT AN JZR(009H)i RESET 

<1FEH): FF1 CSR F.:44 K1 NSTAT AN JZR(009H)j RESET 
(009H):FFi U1I F~44 1=::1 IH: NSTAT DBY ~ JCC(149H)j RESET 
(149H) :FFi LMI F.:44 ACt K1 1ST [>BY AN JZR07j 

(1E7H) : HOP RFF IF.:W K1 El:T NAN JCC(1E7H)j HOLD 
<1E6H) : HOP F.:FF Kl NSTAT CCR NAN JCC(1D6H)i 
(1D7H) : NOP RFF 1:::1 NSTAT eCR NAN JCR(1D6H)i 
(W6H): NOP F.:FF Ki HSTAT 1ST t-ftN JZR96j 

(001H) : HOP F.fF Kl HLTA 1ST NAN JCR(991H)i fR..T 
(lE1H) : HOP RFF Kl HLTA CCF.: NAN JCC(1E1H)i 
(lE0H) : HOP RFF K1 HLTA 1ST NAN JZR(991H)i 

<1F1H) : NOP RFF K1 INTA NAN JZR(99BH)i 

(OO0H) : NOP RFF K1 EXT NAN JCC(161H)i RTRAP 
(160H): HOP RFF Kl RTRAP NAN JZR(981H)i 

(1F7H): NOP RFF Kl EXT NAN JCC(1F7H)i INT 
(lF6H):FFl NOP RFF Kl IER INTA AN JZR(98BH)i 
(09BH) : rKIf' RFF IF.:W Kl INTA EXT SJM NAN JCR(90fIH)i 
(00AH) : NOP RFF Kl NSTAT LD2 NAN LD JPX 
:+: (TO 89ft, 090, 092, 991, OR 99D) 

(09AH):FFi D511 RIS K0 NSTAT DBY NAN JCR(897H); INT: RST 
(097H):FFl LMI F.:n K1 NSTAT NAN JCR(996H)i 
(096H) :FFl WI RFF KI3 NSTAT DB'.,' NAN JCC(196H); (@GP 1A) 

(090H) :FFl WI RFF Kf1 NSTAT [>B~' NAN .JCR(995H)i INT: CfU 
(095H) :FFl ALR R44 K0 NSTAT DB'.,' NAN JCR(093H)i 
(093H) :FFl C5F.: R44 Kl INTA NAN .JCR(099H); 
(099H) : F5 R44 IF~l·J KIR INTA NC2 CCR EXT NAN Je'R (998H) i 
(098H) :FFl (>51'1 F:n K0 HnA DBY NAN JCR(99FH)i 
(09FH) : F5 R44 IRW KIR HHA NCl CCR EXT NAN JCR(99EH)i 
(09EH):FFl U11 F.:n K1 NSTAT NAN JCC(l0EH)i (@ GP 19) 

(1392H) : FFl un F.:3:3: K1 NSTAT [>BY AN JCC(042H)i INT: RET 
:+: (TO 942 @ GP 14) 
(091H) :FFl CSF.: R44 Kl INTA AN JCC(141H)j INT: JIf> 
(141H):FFl LMI ~:44 IF.:W KIF.: INTA NC2 CCR E:x:r NAN JCR(14ffOj 
(140H) : NOP F.:FF K1 HHA tfiN JCR<143H)i 
(143H) :FFl U'1I F.:44 IRH KIR INTA ~Kl CCR EXT NAN JCR(142H)i 
(142H) .FFi UlI R44 ADL U DBYAN JCC(132H)j (@ GP 9A) 

(09DH):FFl ILF.: F.:22 Kl N5TAT NAN JCC(12DH); INT: PCHL 
<120H) :FFi SDF.: F.:44 K~ NSTAT DaY AN JLL(B5H)i 
(B5H):FFl Lm R44 K1 r'6TAT NAN JCR(139H); (@ GP 9A) 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
>+: FF0 HCZ - IFF - 1 i 1 1 ED2 - 1 l'lH1R 1 1 1 1 1 1 1 1 1 8 1''5 i DEFALlTS 
*---------------------------------------------------------------------------------------------------------------------------
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TITLE '5IGNETICS 80S0 EMlIlATCtR"'; MICR0 CODE LISTING 
:+: 

:+: GROUP oe ARITH Ri F.: = B .. [i .. H (A[iD F.:, A[i(: R .. SUB R .. SSS F~ .. ANA R. ~:F.:A R .. ORA R.. Ct1P R) 
:+: 

PROl1 U7 PROt1 1.18 PF.:ot1 1J2 PROM US PRot'l U6 PROI'I U4 
:+: 1,,1---------1/ V-----V I/----------------------v 1/------------------------1/ 1.1---------------------"1 1/-------"1 
:+: 8-7 .. 6-5 .. 4-1 8-6,5-1 8.. 7.. 6.. 5, 4 .. 3-1 8.. (--5.. 4.. 1. 2, 1 8, 7, 6, 5.. 4, 3-1 8.. 7---1 
:+: 

:+: AODR FO FI FGP 1MB F.:GP [JOE IF.:l·J ACt FF.:~l EDl K5 IEF.: SWf'A NC2 NC1 CCR H:T F.:RE LD2 5.JM 1ST DBY CS LD ftC ; CtltENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- -- --- ---- - -------- -----
(0JOH) : FFl ILR R1.C K1 RRE NAN JPX02 ; R=B, D, H 

* (020H):FF0 SCZ AlA REF KD AN JZR02 iAOO B .. D,H 
(021H):FFC SCZ AlA F.:EF K[i AN JZR82 i ROC B .. D,H 
(022H):FF0 SCZ AlA F.:EF KNO NCN JZR02 i SUB B,D,H 
(02JH):FFC SCZ AlA F.:EF KND NCN JZR92 i SBB B,D,H 
(024H) :FF0 5CZ ANI REF KD CSl JZR92 iANA B,D,H 

. (025H) : FF0 SCZ >t.NI F.:EF KN[) CSl JZR82 iXRA B,D,H 
(026H):FF0 SCZ ORI REF KD CSl JZR02 iORA B,D,H 
(027H):FF0 5CZ AlA F.:FF nID NCN JZR02 i l:11P B,D, H 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- --- - -------- -------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MENF.: 1 1 1 1 1 1 1 1 1 0 1'5 i DEFAt1.TS 
:+:----------------------------------------------------------------------------------------------------------------------
:+: 

* 
:+: 

:+: 

:+: GF.:OUP 01 : ARITH R; F.: = C.' E., L (ADD R, ADC R, SUB R .. SSB F.: .. ANA R, XRA R, ORA R, CMP R) 

* 
:+: PROM U7 PROt1 US PF.:OM 1)2 PROM IJ5 PROf1 U6 PROM U4 
:+: 1/---------1/ 1/-----1/ 1/----------------------1/ "1------------------------1/ 1/--------------------1/ 1/---------"1 
:+: 8-7 .. 6-5 .. 4-1 8-6,5-1 8.. 7.. 6.. 5.. 4, 3-1 B, 7--5, 4, 3, 2.. 1 8.. 7, 6, 5, 4, 3-1 8, 7--1 
:+: --- --- --- --- --- --- --- --- --- --- -- --- --- --
:+: AODR FO FI FGP 1MB F.:GP DOE IRl·J ADL H:W ED1 KS IER SWPA NC2 NC1 CCR EXT RRE LD2 5JM 1ST DBY CS LD AC i COI9IENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- -------- --------
(931H) : FF1 ILR Re3 K1 F.:RE NAN JPX82 i R--C, E, L 

* 
(02SH):FF0 SCZ AlA RFE KD AN JZRe3 ; ADD C,E,L 
(029H):FFC SCZ AlA F.:FE KD AN JZR03 ; AOC C,E,L 
(02AH):FFe SCZ AlA RFE ED1 KND HCN .JZR03 iSUB C,E,L 
(02BH):FFC SCZ AlA F.:FE ED1 KND NCN JZR93 i SBB C, E, L 
(02CH):FF0 SCZ ANI F.:FE ED1 KD CS1 JZR93 i ANA C, E, L 
(02DH):FF0 5CZ XNI RFE ED1 KN[) CSl JZR93 ; XRft C, E, L 
(02EH):FF0 SCZ ORI RFE ED1 KD CS1 JZR83 ; ORA C,E,L 
(02FH):FF0 SCZ AlA RFF ED1 KND NCN JZR94 i CI1P C, E, L 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- ------- --------

FH1 HCZ - IFF - 1 1 1 1 ED2 - 1 t'lEI'lR 1 1 1 1 1 1 1 1 1 o 1'5 i DEFfllJ..TS 
:t:------------------------------------------------------------------------------------------------------------------------
* :t: 
:+: G~~OLlP €12 : IN~~ B, WR D.. INR H 
:+: 
:+: PROM U7 PROM US PROM U2 PROI'l IJ5 PROM U6 PRf..tM U4 
:+: V---------V V-----I,J './----------------------'.1 './------------------------v "1----------------------\1 \/--------"1 
:+: 8-7 .. 6-5 .. 4-1 8-6.5-1 8.. 7.. 6.. 5, 4 .• 3-1 8, 7--5.. 4.. 3.. 2.. 1 8, 7, 6.. 5, 4, 3-1 8, 7--1 

:+: AD[i~: FO FI FGP HIE: F.:GP DOE IRW A[)L FR~l ED1 KS IEF.: SWF'A NC2 NC1 CCR EXT RRE LD2 S.JH 1ST DBY CS LD AC ; COMNTS 
"f:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- -- --- -- -- --- -- ___ -- ------ -----
(012H) : FFl STZ ILR R3:1 K1 NC1 RRE AN JZR04 i IhR B, D, H 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- --------
:+: FFf1 HCZ - IFF - 1 1 1 1 ED2 - 1 MEMF.: 1 1 1 1 1 1 1 1 1 e 1'5 i DEFftIJ.. TS 
:+:----------------------------------------------------------------------------------------------------------------------------
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* 
:+: GROUP ~E. INF.: C, INR EI INF.: L 
:+: 

*' PROl1 tl7 P~:ot1 lI8 PROM '-'2 PROM LIS PROM U6 PRa-I U4 
* V---------V V-----I,' V----------------------V V------------------------V "1------------------7"-"1 "1--------'1 
:+: 8-7 .. 6-5 .. 4-1 8-1),5-1 8.. 7, 6, 5.. 4, 3-1 8, 7--5, 4, 3, 2, 1 8, 71 61 51 4, 3-1 8, 7---1 
:+: --- --- --- --- ---
*' A[)(i~: FO F I FGP I t'lE: ~:GP [)OE I R~4 A(!L FR~J ED1 KS I EF.: S~JPA NC2 NCl CCR EXT PRE LD2 SJM 1ST [>BY CS LD AC ; COMNTS 
:f:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- -------
(033H) : FFi STZ IL~: ~:3:]' Kl NC2 RF.:E BN JZR95 ; INR C, E, L 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- ------- --------
:+: FFO HCZ - IFF - 1 1 1 1 E(!2 - 1 t'lEMR 1 1 1 1 1 1 1 1 1 0 l' 5 ; DEFAll. TS 
:+:-------------------------------------------------------------------------------------------------------------------------
:+: 

* 
:+: GROUP 04: [)C~: B, DCR [), [{:R H, DCR L [lCR E, [)CR L.. DCR A, DD< BI OCX DI OCX H 
>I< 

*' PROM '-'7 PRot1 1.18 PF.:0I1 U2 PROM US PROM U6 PROM U4 
:+: V---------V '.1-----1,' '.1----------------------1/ 1/------------------------'.1 '.1------------------"1 '.1-------"1 
* 8-7,6-5 .. 4-1 8-6,5-1:::, (.. b, 5.. 4, 3-1 8, 7--51 4.. 31 2, 1 81 7, 61 5.. 41 3-1 8, 7--1 
*' --- --- --- --- --- --- --- --- --- --- --- --- -- --
*' A(i~: FO FI FGP 1MB RGP [jOE IRW ADL FRW EDl tS IEF.: SWPA NC2 Ne1 ceR EXT PRE LD2 SJH 1ST DBY CS LD AC i COftIENTS 
>1<----- --- --- --- --- --- ---- --- --- --- --- --- --- ----- --- --- -- --- --- --- --- --- -- --- -- ------- ---------
(034H) : FFl CAS RFF K1 tfIN LD ; ACe = -1 
:+: 

(010H):FF0 STZ ALR R33 K0 NC1 RRE AN JZR04 ;OCR B, D,H 
(011H):FF0 STZ ALR R33 K0 NC2 RRE BN JZR85 ;[)CR C,E,L 
(037H):FF0 STZ ALR R33 K0 AN JZR04 iOCR A 
(01BH) :FFi AL~: ~33 IRW K0 EXT PRE 1ST DBY NAN JZR86 ;OCX BID,H 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- -------- -------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MEHR 1 1 1 1 1 1 1 1 1 0 1'5 ; DEFAlLTS 
*'-----------------------------------------------------------------------------------------------------------------------
* 
:+: 

:+: GROUP 05: INX B, INX D.. IN~: H 

*' :+: PROM U7 PRO~l U8 PROM U2 PROM U5 PROM U6 PROM U4 
:+: I,'---------V I/-----V \1----------------------'.1 v------------------------V '.1---------------------'.1 "1---------'.1 
:+: 8-(,6-5 .. 4-1 8-6 .. 5-1 8, 71 6, 5.. 4, 3-1 8.. 7--5, 4, 3, 21 1 81 7.. 61 5, 4, 3-1 8, 7--1 

* 
:+: AD()~: FO Fl FGP 1MB RGP DOE I~:~J ADL H:W E[i1 KS IER S~JPA NC2 NCl CCR EXT RRE LD2 SJM 1ST DB~' CS LD AC ; COMMENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- -------
(035H):FF1 IL~: R33 I~:t4 K1 EXT P-RE 1ST rIBY AN JZR06 ;lNX B,D,H 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- -- --- --- --- --- ---- -- ------ -------

* FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MH1R 1 1 1 1 1 1 1 1 1 
:+:-------------------------------------------------------------------------------------------------------------------------
:+: 

* :+: GROUP 06: INR A 
:+: 

:+: PRO~l U? P~:OM U8 PROt1 '-'2 P~:OM LIS PROM U6 PROM U4 
:+: 1/---------1/ \1-----1,' 1/----------------------1/ v------------------------v v--------------------v \/-------"1 
:+: 8-716-5,4-1 8-6/5-1 8, 7.. 6.. 5, 4, 3-1 8, 7--5, 4, 3, 2, 1 8, 7, 6, 5, 4, 3-1 8, 7---1 
:+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---
:+: ADDF~ FO FI FGP I~1B ~:GP [JOE IR~·J ADL H:W ED1 KS IE~: SWPA NC2 Ne1 CC~: EXT RRE LD2 SJM 1ST 00'1 CS LD AC i COItIENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

(tG6H) : FFl STZ ILR RCC K1 AN JZR84 i INR A 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

:+: FH1 HCZ - IFF - 1 1 1 1 ED2 - 1 MEM~: 1 1 1 1 1 1 1 1 1 8 l' 5 ; DEFAIJ. TS 
*-----------------------------------------------------------------------------------------------------------------------------
:+: 
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:+: GROUP 138: 1'10V F:1,. R2,; F.:1 = c.. E, L; 

:+: PF.:ON U5 PROM U4 
:+: './---------\1 'y'-----V i,J-----------------·-----V 1/------------------------1

",' '.1---------------------'1 \}----------V 
* 8-71 6-S, 4-1 :3-6.,5-1 81 7, 61 5.. 4., 1-1 8, 7--5., 4., I, 2, 1 8., 7., 6} S} 4., 3-1 8, 7---1 
=+: 

* --- --- --- --- ---
* flDDR FO FI FGP 1MB RGP [1I)E IRI'~ AI)L FF.:~~ EL)1 KS I EF.: S~lPA NC2 NC1 CCR En F.:RE LD2 SJ~t 1ST DB'T' CS LD ftC ; COttlENTS 
:f:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(038H) :FF0 HL2 R33 Kl RRE NAN JC'(:(138H); 
(BaH) : TZR R33 I RI,l KD NC2 EXT RRE 1ST NAN JZR96 ; I10Y Ri, R2 
:+: 

:+: 

; Ri=C,E} L 
; R2=B,DI H 

:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 ~tEl'lR 1 1 1 1 1 1 1 1 1 8 1-'5 i DEFAllTS 
:f:-----------------------------------------------------------------------------------------------------------------------------
:+: 

* 
* 
:+: 

:+: 

=+: 

:+: 

:+: GROL~ 09: STA 
lit 

* PROM 1J7 PRO~l us PROM U2 PROM US PROM IJ6 PROM U4 
:+: '.1---------'.1 v-----',J v----------------------'y' '.1------------------------'1 'y'----------------------y v----------'y' 
:+: B-7} 6-5, 4-1 8-6, S-1 8, 7., 6} S} 4, ]-1 8} 7--5, 4, J, ~ 1 8, 7, 6., 5} 4, 1-1 8, 7---1 

* 
:+: 

lit AOOR FO FI FGP 1MB RGP DOE IR~J AOL FRW ED1 KS IER SWPA ~~C2 ~K;1 eCR EXT RRE LD2 SJI'f 1ST DBY CS LD ftC ; COI9IENTS 
lit----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(fB9H) :FFi ILF.: RCC K1 NAN JCC(9lFH); STft 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MH1R 1 1 1 1 1 1 1 1 1 £1 1"5 ; DEFAULTS 
:+:-----------------------------------------------------------------------------------------------------------------------------

EIECT~ 

:+: GROUP 0A: DAD B.. D .. H; SPHL PCHL :x;CHG.; t10V(B., D .• H) .. (8.. D .. H),; t'10V(L E, U, (C.' E., U 
:+: 
:+: PROt1 U2 PROt1 US PROM U6 PROM U4 
:+: v---------v '.1-----'",' \/----------------------"1 v------------------------v v----------------------y '1----------\1 
:+: 8-7 .. 6-5,4-1 8-6 .• S-1 8, 7.. 6.. 5.. 4, 3-1 8.. 7--5.. 4, 3:) 2, 1 8, 7, 6.. 51 4, J-1 8, 7---1 
:+: 
:+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---

:+: A[i[>R FO FI FGP H18 RGP [:{IE IRI,J ADL FRW E[\1 KS IH: SWPA ~~C2 NC1 eCR EXT RF.:E LD2 SJM 1ST DB'T' CS LD ftC ; COI'tENTS 
lit----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

(0J.AH) : FF1 ILR R:B Kl RRE NAN LD 
lit 

(01AH):FF0 STC ALR R"ri ,,-Co. 

:+: 

(01CH) :FFi S[)~: ~:3:3 

* 
(91DH):FFl S[)~: R44 
(BDtn:FF0 UlI R44 
(B1H): HOP RFF 
(B0H):FF1 LMI R44 
(13~:H) :FF1 LMI R44 

88 

I~:W 

IRW 

AOL 
IRl4 

K0 

K0 

K0 
K1 
K1 
K1 
K1 

!ii!JIOliC!i 

EXT 1ST DB~' BN 

E>n 1ST DBY AN 

DBY AN 
E~:T NAN 
EXT NAN 

DBYfff 
EXT 1ST DBY fff 

JZR07 .:DfID B,DIH 

JZR96 ; SPHL 

JCC(BI)H); POL 
JCR(B1H); 
JCR(138H); 
JCR(132H)'; 
JZR86 



lit 

(01FH) :FFl S[)R R99 KfJ DBYAN JCC(8CFH); XCHG 
(0CFH) :FF0 IL~~ R11 Kl NAN JCC(11FH); 
(l1FH) :FFl SDR R':''i ~.:. K0 DBVAN JCR(119H); 
(119H) :FF0 ILR R99 K1 NAN JCC(B9H); 
(B9H):FF1 SN: Rl1 IRW K0 EXT 1ST 00'1' AN JZR06; 

* (914H):FFi SDR R00 IRW K9 Ne1 EXT 1ST AN JZR06; I10Y 8, (D,H) 

* (015H) :FFl SDR Rl1 IRW KO ~~1 EXT 1ST AN JZR86; HOV 0, (8, H) 

* 
(016H) :FFl S[)~~ R11 I~~~J K0 Ne1 EXT 1ST AN JZR96; MOY H, (8, [» 

* 
(017H):FFi SC'R ROO IR~J K0 HC2 EXT 1ST AN JZR96; HOY C, (E, l) 

* (018H):FFl SC'R R11 IRW K0 NC2 EXT 1ST AN JZRe6; MOY ~ (C,l) 

* 
(019H) :FFl SDF.: ~~.-.'i 

""~ IR~J Ke NC2 EXT 1ST AN JZR96; HOY L (C, E) 
:+: 

(07CH) :FFi LDI REE IRW ED1 K[) EXT 1ST AN JZR96; HOY A, (C, ~ U 

* 
(07FH) :FF1 LDI REE IR~J KD EXT 1ST AN JZRe6; HOY fL (8, 0, H) 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- ---------- ---------
:+: FFe HCZ - IFF - 1 1 1 1 ED2 - 1 t1EH~: 1 1 1 1 1 1 1 1 1 - e 1-''S ; DEFAI.l.TS 
*------------------------------------------------------------------------------------------------------------------------------
:+: 

:+: 

:+: GROUP e8: LDA 
:+: 

'" PRm'l U7 P~:Ot'l lI8 PRO~! U2 P~:OM lI5 PROM lI6 PROMlI4 
:+: 1/---------'./ V-----V v----------------------v v------------------------Y 'y'----------------------Y Y----------v 
:+: 8-7 .. 6-5 .. 4-1 8-6 .. 5-1 8.. 7.. 6.. 5.. 4 .. 3-1 8, 7--5.. 4.. 3.. 2, 1 8.. 7.. 6, 5, 4, 3-1 8, 7---1 

:+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---

:+: A[)[)~: FO FI FGP I~lB RGP [lOE I~:W ADL FF.:~J ED1 KS IER SWPA ~K:2 Ne1 CCR EXT RRE LD2 SJM 1ST OOY CS LrJ AC .; COMMENTS 
:t:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(€GBH):FFl WI RFF K~l E>a AN JCC(83AH); LDA 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

:+: FFfl HCZ - IFF - 1 1 1 1 ED2 - 1 t1Et1R 1 1 1 1 1 1 1 1 1 0 1"S ; DEFAl1.TS 
:t:--------------------------------------------------------------------------------------------------------------------------------
*' 
:+: 

:+: GROUP flC: XTHL 

:+: PROM U7 PROt'1 U8 PROI'l 1.12 PROt·! U5 PRotol U6 PROM U4 
:+: ',/---------'.,1 \/-----' ... ' './----------------------v ' ... '------------------------\1 './-----------------------1/ "1----------"1 
:+: 8-7 .. 6-5 .. 4-1 8-6,5-1 8, 7.. 6, 5.. 4, 1-1 :3, 7--5, 4, 1, 2, 1 8, 7, 6.. 5, 4, 3-1 8, 7---1 
:+: 

* --- --- --- --- --- --- --- --- --- --- --- --- --- ---
:+: ADI)~: FO FI FGP It1B RGP [>OE IRI·J ADL FRH ED1 K5 IER SWPfI NC2 Nel CCR Er.:T RRE LD2 SJ~l 1ST DB" CS LD AC * COt1t1ENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(03CH) : FF0 ILR R11 K1 RRE SJt1 NAN JCC(BCH); XTHL 
(BCH) :FF1 LMI ~"n I~:W K1 E~<T DB" AN JPX(l30H); ROW=13 

* 
(BBH) : NOP RFF IRI·J 1<1 E:X:T NAN JC.R (13AH) ; 
(BAH) :FF0 un RE ADL K1 DBY NAN JPR(130H)j ROW=13 
(1:BH) :FF0 CS~: R22 1<1 [~y AN JC'C(l23H); 
(123H) : TZR R-'''' ,~~ KM NC2 CC~: EXT NAN JCR(122H)j 
(122H) :FF0 Dst1 R13 AOL 1<0 DB~' NAN JCR(l25H); 
(125H): TZ~: R22 KM HC1 CCR EXT NAN JCR(124H); 
(124H) :FF0 LMI R13 DOE K1 MEMW NAN JCR(127H); 
(127H) : HOP RFF [JOE K1 MEMW EXT tftH JC'R ( 126H) j 
(126H) :FFl DSM R44 DOE A[>L ED1 K0 M£tolW OOY NAN JCR(l21H)j 
(121H) :FFi DSM ~:44 DOE ED1 K0 MEMlol CCR EXT 00'1' AN JCR(129H); 
<120H) :FFi L~ll R44 K1 HOP DBYAN JCC(8881-Dj 
(080H) :FF1 Lm R44 A[>L Kl 1ST DB'r' AN JZR07j 
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*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 M8iR 1 1 1 1 1 1 1 1 1 - e l' 5 ; OEFAll TS 
*-----------------------------------------------------------------------------------------------------------------------------
* 
* 
* 
* 
* 
* * GROllP 0D: RRC 

* 
* PROM U7 PROM 1.18 PRot1 U2 PROM lI5 PROM U6 PROM U4 
* \/---------\/ \/-----\1 \/----------------------\/ 1/-----------------------1/ '.1----------------------1/ 1/----------"1 
* 8-7 .. 6-5 .. 4-1 S-6 .. 5-1 S, 7, 6, 51 4, 1:-1 81 {--5, 4, 3, 2.. 1 8, 7, 6, 5, 4, 3-1 S, 7---1 

* 
* * ADOR FO FI FGP 1MB RGP DOE IR~t ADL H~~t H>1 KS IH~ SWPA NC2 NC1 eCR E~:T RRE LD2 SJM 1ST DBY (:S LD AC * COMNTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- - --------- ---------
(03DH) :FF1 STC SRA REE K1 NC2 NC1 CN JCC(14DH); RRC 
<14DH) : FFC SRA REE IRW K1 8c:T ISE BN JZR06 
*-~--- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 ~1B'lR 1 1 1 1 1 1 1 1 1 - 0 l' 5 ; DEFAUl.. TS 
*-----------------------------------------------------------------------------------------------------------------------------
* * GROIJP 0F: MVI R: R = B, C.' D, E, H, L 

* 
lie PROM U7 PRO~l lI8 PROM U2 PROt1 U5 PROM 1.16 PROM U4 
* 1,1---------1,1 1/-----\1 \I----------------------v v------------------------\} \/----------------------V' V----------v 
* B-7, 6-5, 4-1 8-6,5-1 8.. 7, 6, 5, 4, 3-1 8,. 7--5, 4, 3,. 2.. 1 8.. 71 61 5.. 4, 3-1 8, 7--1 

* 
* * ADDR FO FI FGP mE: RGP DOE IR~J A[:t FRW E[:11 KS IH: SWPA NC2 Ne1 eCR 8c:T RRE lCJ2 5.111 1ST DBV CS LD AC * COMNTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(03FH) :FF1 L[JI RFF K~l EXT SJM AN JCR(03EH); MVI 
(03EH) :FFl L~lI R44 AL)L K1 DBY AN LD ; (TO 07E OR 0lD) 

*' 
(07EH) : FFi SDR R33 IRW K0 Ne1 Et~T RRE 1ST AN JZR06 ; 11\11 B, D, H 
(07DH) :FF1 SOR R33 IRW K0 NC2 EXT RRE 1ST AN JZR06 ; 11\11 C, E, L 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
lie FF0 HCZ - IFF - 1 1 1 1 H>2 - 1 t1H1R 1 1 1 1 1 1 1 1 1 - 0 1"5 ; DEFfltTS 
*----------------------------------------------------------------------------------------------------------------------------
* 
* 
* 
* 
* * GROlf 10: CALL 

* 
* PROM U7 PROM US PROM lI2 PROM U5 PROM U6 PROt1U4 
* V---------\I I/-----y y----------------------y \1------------------------\1 \/----------------------\1 y----------y 
* S-7,6-5, 4-1 8-6,5-1 SI 7, 6, 5, 4, 3-1 S, 7--5, 41 3, 2, 1 S, 7, 6, 5, 4, 3-1 S, 7---1 

* * --- --- --- --- --- --- --- --- --- --- --- --- --- ---
* ADDR FO FI FGP 1MB RGP DOE lRW AOL FRW EDl KS IER SWPA NC2 Ne1 eCR EXT RRE LD2 SJ~l 1ST DBY CS LD AC * COItIENTS 
*----- --- --- --- --- --- --- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(040H):FF0 ILR R44 K1 NAN JCC(l88H); CALL 
(100H):FF0 CSR R44 K1 NAN JCR(103H); 
(103H) : F5 R44 KM NC2 CCR EXT NAN JCR(l02H); 
(102H) :FF0 OSM R33 ADL K0 DBY NAN JCR(101H); 
(101H):FF0 LMI R33 Kl NAN JCR(l0FH); 
(10FH) : F5 R44 KM NC1 CCR EXT NAN JCR(llEH); 
(10EH):FF0 DSM RI~ DOE A[)L K0 MEMW DBY NAN JCC(l1EH); 
(l1EH) :FF0 LMI R33 DOE Kl ~lEMW EXT NAN JCR(l1CH); 
(l1DH): HOP RFF DOE Kl MEMW EXT NAN JCR(11CH); 
(l1CH): HOP RFF DOE AOL ED1 K1 MH~! NAN JCR(11BH); 
(l1BH) :FF1 un f.~44 DOE ED1 Kl MEt1W CC'R EXT DEY AN JCR(l1f1H); 
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(11AH) :FFi LMI R44 ADL Ki DBll AN 
:+: 

(0CeH) :FF0 LMI R44 Ki EXT NAN 
* THE ABOVE INSTRUCTION IS EXECUTED FOR A CONDITIONAL CALL IN WHICH THE CONDITION IS NOT MET. 

JZR97 

JCC(13eH); NON-CAlL 
(TO 139 @ GP 9ft) 

*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FH1 HCZ - IFF - 1 1 1 1 ED2 - 1 t1Et1R 1 1 1 1 1 1 1 1 1 - 9 1'5 ; DEFAllTS 
*-----------------------------------------------------------------------------------------------------------------------------

E}ECT~ 

* ~,)lJP 11: Jt-1P 
:+: 

:+: PRC~1 lI7 PROM US PROt-l U2 PRON U5 PROM lI6 PROM 04 
:+: ',/---------\,1 v-----v v----------------------v V------------------------\,I \,1----------------------"1."1----------"1 
:+: :3-7, 6-5J 4-1 8-6.- 5-1 8.. 7, 6, 5.. 4.. 3:-1 8.. 7--5.. 4.. 3.. 2.. 1 8J 7, 6.. 5, 4, 3-1 8, 7---1 
:+: 

:+: 
* AOOR FO FI FGP H1B RGP DOE IRl~ AI)L FF:~J ED1 KS IEF.~ SWPA NC2 NCl eCR EXT RRE LD2 SJM 1ST DBll' CS LD AC :+: COI1MENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(941H) : FFi CSR R44 IRW K1 EXT AN JCC(111H); Jt1P 
(111H) : NOP RFF IRI~ 1<1 EXT NAN JCR(119H); 
U1aH) :FF0 LMI R44 A()L KIF.~ NC2 NAN JCR(1BH); 
UBH) :FF0 LMI R44 IRW KIR NCl CCR EXT NAN JCR(112H); 
(112H) :FFi U1I F.~44 ADL Kl DBlf AN JCC(132H); 
(132H) :FFi LMI R44 IR~J K1 E;<T 1ST DEY AN JZR06 
:+: 
(0C1H):FF0 LMI R44 Kl EXT NAN 
* THE ABOVE INSTRUCTION IS EXECUTED FOR A CONDITIONAL JUMP IN ~JHICH THE CONDITION IS NOT MET. 

JCC(131H); NON-Jrt=' 
(TO 131 @ GP 9ft) 

:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MEMR 1 1 1 1 1 1 1 1 1 - 9 1'5 ; DEFAll TS 
:+:-----------------------------------------------------------------------------------------------------------------------------
:+: 

:+: 
:+: 

* 
:+: 

:+: GRC~~ 14: RET 

* * PROM U7 PROM US PROM 02 PROM US PROM U6 PROM 04 
* \,1---------\1 '.1-----\,1 \,1----------------------\,1 "1------------------------"1 "1----------------------"1 "1----------\,1 
* 8-7J 6-SJ 4-1 :3-6, S-1 8,. 7, 6, S, 4, 3-1 8.. 7--S, 4, 3, 2, 1 8J 7.. 6, S, 4, 3-1 8, 7--1 

* * --- --- --- --- --- --- --- --- --- --- --- --- --- ---
:+: AOOR FO FI FGP 1MB RGP DOE IRW ADL FRW ED1 KS IER SWPA NC2 NCl CCR E>:T RRE LD2 S.Jt1 1ST DBlf CS LD AC * COf1MENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(044H) :FFi LMI RB K1 EXT DBll AN JCR(042H); RET 
(043H) : NOP RFF K1 EXT NAN JCR(942H).i 
(042H) :FFi LMI F.~33 ADL K1 DEY AN KR(941H); (@ GP 11) 
:+: 

(0C4H) : NOP RFF IR~' K1 E>:T I ST NAN JZR96 i NON-RET 
:+: THE ABO'·lE INSTRUCTION IS EXECUTED FOR A CONDITIONAL RETUF.~N IN 14HICH THE CONDITION IS NOT MET. 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FF0 HCZ - IFF - 1 1 1 1 E[>2 - 1 MEt1R 1 1 1 1 1 1 1 1 1 - e 1,1S ; DEFAULTS 
:+:-----------------------------------------------------------------------------------------------------------------------------
* 
* 
:+: 

* 
* 
* 
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* GROUP 15: RAR 

PROM U7 PROM U8 PROt1 U2 PROt1 U5 PROM U6 PROM U4 
* 
* 
lie y---------v y-----V v----------------------v y------------------------V y----------------------y y----------y 
* 
* :+: 

8-7,6-5 .• 4-1 8-6,5-1 8, 7.- 6.. 5, 4.. 3-1 8, 7--5.. 4, 3, 2, 1 8, 7, 6.. 5.. 4, 3-1 B, 7---1 

* AOOR FO FI FGP HiB RGP DOE IRW ADL FRW EDl KS IER SWPA NC2 NCl CCR EXT RRE LD2 SJM 1ST [)BY CS LD AC * COI1MENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(045H) :FFC STC SRA REE IRW Kl EXT 1ST BN JZR97 ; RAR 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 t1EM~~ 1 1 1 1 1 1 1 1 1 - 0 1'5 ; DEFAIJlTS 
:t:-----------------------------------------------------------------------------------------------------------------------------

* GROUP 16: PUSH 8.. D.. H.; PUSH PSi~ 
:+: 

* PROM Ll7 PROM Lie PROt1 U2 PROt1 U5 PROM U6 PROM U4 
* 'y'---------'y' './----1./ \1----------------------',' v------------------------v V----------------------V y---------y 
:+: 8-7 .. 6-5 .. 4-1 8-6 .. 5-1 S, 7, 6, 5.. 4, 3-1 8.. 7--5, 4.. 3.. 2, 1 S, 7, 6.. 5.. 4, 3-1 8, ('---1 

* :+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---
:+: AOOR FO FI FGP U1B ~:GP [)OE IR~J ADL FRW ED1 KS IE~: SWPA NC2 Nel CCR EXT RRE L[)2 SJM 1ST DBY CS LO AC * COMMENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- -------- --------
(046H) : FF0 OSM RE K0 LD2 DBY ffiN LD ; n0 0(:6 OR OCD) 

* 
(OC6H):FF0 ILR 
(OC9H) :FF0 U1I 
(0C8H) :FF0 OSH 
(0C7H):FF0 LMI 

* 

R33 
R:n IR~1 

R<"Z DOE 
RTi: DOE 

ADL 

NAN 
NAN 

DBY NAN 
NAN 

JCR(0C9H); * PUSH 
JCR(0C8H); 8,0, H 
JCR(9C7H); 
JCC(127H);(@ GP 8C) 

(0CDH) : FFi FlCti RCB IRW NAN JC.R(eccH); PUSH PSW 
(0CCH) :FF0 LMI R33 Kl HOP NAN J('"R(9C8H); 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- -------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MEt1R 1 1 1 1 1 1 1 1 1 - e 1"5 ; DEFAllTS 

:+:-----------------------------------------------------------------------------------------------------------------------------
:+: 
:+: 

* 
* 
* 
* * GROUP 17: t'lVI 11 
:+: 
* PROM U7 PROM U8 PROM U2 PROM U5 PROM U6 PROt1 U4 
* v---------y y-----V y----------------------y y------------------------y y---------------------y y----------y 
* 8-7,6-5,4-1 8-6,~~1 8, 7, 6, 5, 4, 3-1 B, 7--5, 4, 3, 2, 1 8, 7, 6, 5, 4, 3-1 8, 7---1 

* :+: 
:+: AOOR FO FI FGP 1MB RGP DOE IRW ADL FRW EDl KS lER SWPA NC2 Nel CCR EXT RRE L02 SJM 1ST DBY CS LD AC * CottIENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- -- --- --- ---- -- --------- ---------
(047H) :FF0 LMl R22 K1 NAN JCC(117H).; twI 11 
(117H) :FF1 LOI RFF IRW KIR EXT AN JCR(116H); 
(116H) :FF0 OSM R44 DOE AOL EDl K0 MEM~J DBY NAN JC.R(118H); (@ GP 18) 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MEMR 1 1 1 1 1 1 1 1 1 - 0 1"5 ; DEFAULTS 

:t:---------------------------------------------------------------------------------------------------------------------------
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EJECT;. 

* 
:+: GROUP 18: !-lOP 
:+: 

:+: P~:Ot'1 U7 PRot'1 U8 PROt-l U2 PROM U6 PROt1 U4 
:+: \1---------1/ \1-----\,1 I/----------------------V \/------------------------'.,1 '.1----------------------:-"1 "1---------"1 
:+: 8-7 .. 6-5 .. 4-1 8-6 .. 5-1 8.. (.. 61 5, 4.. 1-1 t:.. 7--5. 4, 1, 2J 1 :3, 7, 6.. 5.. 4 .. ],-1 8J 7---1 
:+: 

:+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---

:+: ADD~: FO FI FGP H1B RGP DOE I Rl·j ADL FR~J EM KS IE~: S~JPFt NC2 NC1 ceR EXT RRE LD2 SJM 1ST DBY CS L[> AC * COItIENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- -------- ---------
(048H) : ~~)P RFF IF.:~J K1 EXT 1ST NAN JZR06 ; HOP 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MEt1R 1 1 1 1 1 1 1 1 1 0 1'5 ; DEFfU.TS 
;f:---------------------------------------------------------------------------------------------------------------------------
:+: 

:+: 

:+: 

:+: 

:+: 

:+: 

:+: GROUP 19: L~:I B.. D.. HI SP 
:+: 

:+: PROI't U7 PRON U8 PF.:Ot1 U2 PROM U5 PROM U6 PROt1 U4 
:+: 1/---------1/ \/-----V I/----------------------v \/------------------------"1 "1----------------------"1 "1---------"1 
:+: 8-7 .. 6-5 .. 4-1 8-6,5-1 8.. 7, 6.. 51 4 .. 3-1 8J 7--5.. 4.. 3.. 2.. 1 8.. 7.. 6.. 5.. 4 .. 3-1 8.. 7---1 

* * --- --- --- --- --- --- --- --- --- --- --- --- --- ---
:+: AooR FO FI FGP mB RGP [)OE IRW ADL FF.:~l ED1 KS IER SWPA NC2 Nel eCR E;<T RRE LD2 SJM 1ST DBY CS LD AC * COMMENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(049H) :FF0 CSR Rn K1 RRE DBY NAN Jet(0A9H); LXI B, D, 
:+: (TO 0A9 @ GP 28) H, SP 
:t:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- -- --- --- --- ---- -- --------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MENR 1 1 1 1 1 1 1 1 1 o l'S ; DEFAll.TS 
*---------------------------------------------------------------------------------------------------------------------------

* 
:+: 

:+: 

*' 
* 
:+: GRCU' 1A: F.:5T 
:+: 

* PRC~'l U7 P~~ON US PRO~l 1J2 PROM U6 PROM U4 
* 1/---------1/ '.,1-----1/ 1/----------------------1/ \,1------------------------'.1 "1----------------------1/ 1/---------"1 
:+: 8-7 .. 6-5 .. 4-1 8-6 .. 5-1 8, 7, 6.. 5, 4, J:-1 8.. 7--5J 4, J:.. 2.. i 8.. 7.. 6J 5.. 4, ]-1 8.. 7---1 
:+: 

:+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---

:+: ADDR FO Fl FGP 1MB RGP DOE I~~~l ADL FRl·J EDi KS IEF.: St-JPA NC2 NCi ceR Ein RRE LD2 SJM 1ST DEY C5 LD AC * C()tIENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- -- --- -- ------- --------

(04AH) :FFO DSt1 Rn K€1 DBY ~N JCC(10AH); RST 
(l0AH) :FF0 LI'1I Rn fa tftN JCR(107H); 
(107H) : FF0 U'I RFF KD EXT DBY NAN JCR(106H); 
U06H) :FF0 ALR R44 1(13 NSTAT DBY NAN JCR(10CH); 
(1eCH) :FF0 DSt1 F.:J:3 DOE ADL KD t1Et1W DB't' NAN JCR(19BH); 
(10BH) :FF0 LMI R13: DOE K1 MEI1W NAN JCR(109H); 
(109H) : FFl WI IC? RFF [)OE KIF.: ~lEt1W NC1 CCR EXT AN JCR(108H)i 
(l08H) :FFi CSR R44 (J(IE ADL EDt K1 t1EMW AN JCR(105H)i 
(10SH) :FF0 LMl R44 DOE ED1 K1 MEt1W EXT CS1 JCR(104H); 
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(104H):FF0 1111 R44 KD NSTAT NC2 NAN JFL(l12H); (@ GP 11) 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MEMR 1 1 1 1 1 1 1 1 1 e 1'5 ; DEFAll.. T5 

:t:-----------------------------------------------------------------------------------------------------------------------------

:+: 

:+: 

:+: 

* GF.:OIJP 1B: t'10V R.. Ai RLL F.:AL.. STAi<;; t'101l t·1 .. Ai fi1'L ACI; SUI; 5BL AN!.. XRI; ORI; CPJ.; Mill A 
*= 

*' PROt'l U7 P~~)t1 US PF.~]t1 US PROM U6 PROM lI4 
"'" V---------I/ V-----\l './----------------------'.,1 \/------------------------V \,1---------------------\1 \1----------\/ 
:+: 8-7 .. 6-5, 4-1 8-6 .. 5-1:3.. 7.. 6.. 5.. 41 1-1 8.. 7--5.. 4.. 1. 2.. 1 8.. 7.. 6.. 5.. 4 .. ]:-1 8.. 7---1 
:+: 

:+: 

:+: ADDR FO FI FGP HiB RGP [)(lE IR~4 ADl FRW Hi1 KS IEF.: S~JPA NC2 NC1 CCR E;~T RRE LD2 SJt'l 1ST DB'r' CS LD AC * COMNTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- --- -- --------- ---------
(04BH) :FF1 ILR ~:CC Kl NAN LD ;MOV R .. A.; ARITH I 

*' 
(012H) :FF0 STC ALF.: F.fC K0 AN JCC(0C2H); RLC 
(0C2H) :FFC lLF.: RCC I Rl·J K1 EXT 1ST AN JZR06 

* 
(011.H):FFC STC ALR Ree IR~J K0 E~':T 1ST AN . JZR07 RfIL 
:+: 

(01EH) :FF0 Lm R3:3 IR~J K1 EXT RF.:E NAN JCC(l2EH); STRX .. 
:+: 1'10',1 ttA 
(961H) : FF0 sez AlA F.:EE KM eCR E)'~T AN JCR(960H); ADI 
(060H) :FHl ILR Ree ADL K1 NAN JZR98.; (BELOW) 
:+: 

(063HLFFC SCZ AlA REE KM CCR EXT AN JCR(962H); ftC I 
(062H) :FF0 lLR RCC ADL Kl NAN JZR98; (BELOW) 
:+: 

(065H):FF0 sez AlA F.:EE KNM CCR EXT NCN JCR(064H); SUI 
(064H) :FF0 ILF.: RCC A[>L K1 NAN JZR08;(BELOW) 
:+: 

(067H) :FFC sez AlA REE K.NM CCR EXT NCN JCR(066H); SBl 
(066H) :FF0 llR Rec ADL K1 NAN JZR08;(BELIlol) 
:+: 

(069H):FF0 SCZ ANI REE KM eCR EXT CS1 JCR(868H); ANI 
(068H) :FF0 lL~: Rec ADL Kl NAN JZR08; (BELOW) 
:+: 

(06BH) : FF0 SCZ i<NI REE KNM CCR EXT CS1 JCR(06AH); XRl 
(06AH) :FF0 ILF.: Rce ADL K1 NAN JZR08; (BELOW) 
:+: 

(06[>H) : FF0 SCZ ORI REE KM CC~: E;~T CS1 JC.R(06CH); ORI 
(06CH) :FF0 ILR RCC ADL K1 NAN JZR08; (BELOW) 
:+: 

(06FH) :FF0 ILR F.fe IR~J K1 EXT NAN JCR(96EH); (:PI 
(06EH):FFl SCZ AlA RFF ADl KtUR NCN JZR98;(BELOW) 

* (008H):FFl UlI ~:44 IR~J KD E;':T 1ST DBY AN JZRe6j 
:+: 

(07FH):FFl LDt'l REE I Rl·J KD EXT 1ST AN .JZRe6 ; MYI A 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

* FFO HCZ - IFF - 1 1 1 1 ED2 - 1 ~lEt1F.: 1 1 1 1 1 1 1 1 1 0 1'S ; DEFAll. T5 

*-----------------------------------------------------------------------------------------------------------------------------
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E1ECT~ 

* 
:+: 

:t: 

* 
* 
:+; 

* 
:+: GROUP 1(:: 110'.1 M .. F.:; ~JHEF.:E R = A.. B.. C.. [)I E.. H.. L. 

:+: PROt~ lI7 PF:0I1 LIB PRot1 lI2 PRO~l U5 PRClf'l lI6 PRCtI U4 
* v---------V '·l-----'./ V----------------------V \/------------------------'.1 v----------------------v "1--------"1 
:+: 8-7 .. 6-5 .. 4-1 8-6 .. 5-1 8.. 7.. 6.. 5.. 4 .. 3-1 :3.. 7--51 4.. 11 2.. 1 8.. 71 6.. 51 41 3-1 8.. 7---1 
:+: 

:+: 
:+: ADOR FO FI FGP H1B RGP DOE IF.:~! A[)L FR~J ED1 f<S IER SWPA NC2 NC1 CCR EXT RRE LD2 S.JM 1ST [>BY CS LD AC * rotIENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(€14CH) :FF0 Lm R22 Kl SJH NAN JCC(12C.H); f10V tt R 
(12CH) :FH1 ILR R",· IRW K1 EXT RRE NAN JPX(l29H)i 

<12FH) : NOP RFF IRW EXT NAN JCR(l2EH); R=C .. E, L A 
(12EH):FFi DS~l R44 DOE ADL EOi r.:)3 ~lEt1W DBY NAN JCR(l21H)i(@ GP 0C) 

U2BH) : NOP RFF IF.:~J K1 EXT ~ffN JCR(12f10; R=B,D,H 
U2AH) :FFl [)SM R44 DOE A[)L K0 t'lEt1W DeY NAN JCR(l29H)i 
(129H) :FFl OSM R44 [>(IE K0 MEt1W CCR EXT DeY AN JCR(l2SH); 
(128H):FF1 UtI R44 Kl NSTAT DeY AN JCC(9S8H); 
(08BH) :FFl Lt'lI R44 ADL Kl 1ST DeY AN JZR97i 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- -------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MEMR 1 1 1 1 1 1 1 1 1 0 1"5 ; DEFAllTS 

:+:--------------------------------------------------------------------------------------------------------------------------
:+: 
:+: 

:+: 

* 
*' 
* * GROUP 1D: ti0'.,.' RL R2; WHERE R1 = B.. D.. H.i AND R2 = c.. EI L. 
:+: 
:+: PRO~l 1J7 PRON U8 PF.:Ot-l 1.12 PF.:Oti U5 PROM U6 PROM U4 
:+: V---------'·l \1-----\/ V----------------------V y------------------------V \/----------------------"1 V---------V 
>It 8-7 .. 6-5 .. 4-1 8-b .. 5-1 8.. 7, 6.. 5.. 4.- 3-1 8, 7--5, 4.. 3, 2, 1 tI, 7.. 6, 5, 4, 3-1 8.. 7---1 

* 
:+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---

* ADOF.: FO FI FGP It-lB RGP DOE IF.:I·! ADL FRW EDl KS IEF.: SWPA NC2 NCl eCR EXT Rf:E LD2 S.JM 1ST DeY es LD Ae * COttIENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- -------- ---------
(04DH) : FF0 CSRILF.: R3:3 K1 RRE NAN JCC(l00H); 
(10DH) : F5 RE IR~J E01 KD Nel E~:T RRE 1ST NAN JZR06 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- -------- --------
* FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 ~lEHR 1 1 1 1 1 1 1 1 1 0 1"5 ; DEFftIJ.. TS 
*---------------------------------------------------------------------------------------------------------------------------
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* 
* 
* 
* 
* 
* * GROUP iE: EI (ENABLE INTEF.:RUPTS) 

* 
:+: PROM lJ7 P~:ON US PRO~l U2 PROM U6 PROI1 U4 
* '.1---------'.1 v-----v V---·-------------------V 1/------------------------1/ 1/-----------.;.----------'1 \1--------\1 
:+: 8-7 .. 6-5,4-1 E:-6,5-1:3.. 7, 6, 5, 4, ]-1 8, 7--S.. 4, 1, 2, 1 S, 7, 6, S, 4, 3-1 S, 7---1 

* 
* * ADD~: FO FI FGP mB RGP DOE I~:~! ADL F~:W ED1 KS lER SWPA NC2 NCl CCR EXT RRE LD2 SJM 1ST DBY CS LD AC * cort1ENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- ------- ---------
(04EH) :FF0 NOP RFF I Rl·! K1 IER EXT NAN JCC(BEH); (@ GP iF) 
lIe----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- -------
lie FF0 HCZ - IFF - 1 1 1 1 E02 - 1 MEMR 1 1 1 1 1 1 1 1 1 - e 1"5 ; DEFAllTS 
:+:---------------------------------------------------------------------------------------------------------------------------
:+: 

* 
* 
* :+: 
* * G'ROllP 1F: 01 (DISABLE INTERRUPTS) 

PROM U7 PROM LIE: PROM U2 PROM US PROM U6 PROI1 U4 
* 
* 
:+: I/---------'y' 1/-----\1 v----------------------I/ 1/------------------------'.1 \1----------------------\1 \/----------\1 

* 
:+: 

8-7,6-5 .. 4-1 8-6,5-1 8, 7.. 6, S, 4, ]-1 S, 7--5, 4, 3, 2, 1 S, 7, 6, S, 4, 3-1 8, 7---1 

* * ADDR FO FI FGP 1MB RGP [~IRW ADL FRW ED1 KS IER SWF~ NC2 NC1 CCR EXT RRE L02 SJM 1ST DeY CS LO AC * C~NTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --.;. --- ---- -- --------- ---------
(04FH) :FF1 NOP RFF IRW K1 IER EXT GS0 JCC(1!fH); OI 
(BFH): NOP RFF IR~J K1 EXT NAN JCR(BEH); 
(BEH) :FFi LMI F.:44 ADL K1 SJM DBY AN LO JPX 
:+: PREVIOUS 2 INST. ARE A FETCH IDENTICAL TO 007 AND 006, EXCEPT FOR THE ABSENCE OF II IST" TO PREVENT INTERRUPTS. 
;+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MEMR 1 1 1 1 1 1 1 1 1 - e 1 '5 ; DEFAll TS 
*-----------------------------------------------------------------------------------------------------------------------------

:+: 

* GROUP 20: DAR «()ECIMAL f!(iJUST ACClIt111LATOF.:) 
;+: 

* PROM U7 PRO~1 U8 PROt1 U5 PROM Ll6 PROI1 U4 
* 1/---------1/ 1/-----\1 \/----------------------1/ \{------------------------\I \(----------------------\I \1----------\1 
* 8-7 .. 6-5,4-1 8-6 .. 5-1 8.. 7, 6, 5.. 4, 3;-1 8, 7--5.. 4.. 3:, 2, 1 8, 7.. 6, 5, 4, 3-1 8, 7---1 

* 
* 
*= AODF.: FO FI FGP H1B RGP DOE IRl~ ADL FF.:~J ED1 KS IEF.: SWPA NC2 NCl CC~: E~:r F.:RE U>2 SJM 1ST DBY CS U> AC * COMNT5 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(050H) :FFi ILRACN RCB K1 NAN JCC(0A0H); ORA 
(0A0H):FF0 SCZ AlA 199 RFF AN JCC(8B0H); K0 Ne1 
(0B0H) :FF0 ORt1 F.:BB CS0 JCR(0B1H); K0 Nf'?' _0i:., 

(0B1H):FF0SCZ ILR RCC AN JCE(9A1H); ED1 1=:1 NC1 SJM 
(0A1H):FF1 LDI IBB RFF AN LD ; (TO 828 @ GP 81) K0 NC2 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FF0 Hez - IFF - 1 1 1 1 E02 - 1 NENR 1 1 1 1 1 1 1 1 1 - 8 1"5 .i DEFAlL T5 
*-----------------------------------------------------------------------------------------------------------------------------
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:+: 

:+: 

:+: 

:+: 

:+: 

:+: 

:+: GROUP 21: Ct1C (COt1PLI ME NT CA~:R'i;' 

* 
* PROM U7 PRON US PROM U2 F~:OM U5 PROM U6 PROM lI4 
:+: \1---------\1 V-----'./ V----------------------V '.1------------------------"1 "1--------------------"1 "1-------"1 
* 8-?, 6-5, 4-1 8-6 .. 5-1 8.. 7, 6, 5.. 4, ]-1 8, 7--S, 4.. ], 2, 1 8, 7, 6, 5, 4, ]-1 8, 7---1 
:+: 

:+: AD[J~: FO FI FGP It18 RGP DOE I~:W ACt H:W ED1 KS IE~: SWPA NC2 NC1 CCR EXT RRE LD2 SJM 1ST DBY C5 LD AC * COItlENTS 
:t:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- -- --- ---- -- --------- -------
(051H) :FFC CAS RFF K1 NAN JCC(151H); Cf'IC 
(151H): STC SRA RFF IR~i K1 EXT 1ST NAN JZR87 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- ------- -------

:+: FF0 HCZ - IFF - 1 1 1 1 E£:o2 - 1 t1Hl~: 1 1 1 1 1 1 1 1 1 e 1'5 ; DEFAllTS 
:+:-----------------------------------------------------------------------------------------------------------------------

:+: 

:+: GROUP 22: AN) t1. A[JC t1, SUB r'l} SBB t1.. ANA t'l, ;·::RA t'l. ORA t1.. CMF' 1'1. 
:+: 

P~:OM Ul PROt1 U::: PRor1 U2 PRO~l U5 PF~OM U6 PROM U4 
:t: IJ---------V V-----'.j V----------------------V V------------------------V V--------------------~-V y.:.---------y 
:+: :::-7,6-5,4-1 8-6..5-1 :::.. 7.. 6.. 5.. 4} 3-1 8.. 7--5.. 4.. 3.. 2.. 1 8.. 7} 6, 5., 4, ]-1 8, 7---1 
:+: 

:+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---

:+: AWR FO Fl FGP Hl8 RGP DOE I~:~·l A[)L FRH [[:01 KS lE~: Sl4PA ~K:2 t-JCl CCF: EXT R~:E LD2 SJt1 1ST OBY CS LD AC 1: COMNTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- --- -- ------ ---------
((f52H) : FF0 DSt'1 ~:44 K0 DB'r' NAN JPX(855H); ARITH 11 
(055H):FF0 UlI R22 IR~i K1 EXT NAN JCR(854H); 
(054H):FFl u·n R44 ADL Kl DB'~ NAN JCC(094H); 
(094H) :FF0 lLR ~:cC 1<1 NAN JPR(0E0H); (ROW = E) 

0:: fif1H::O : FF0 SCZ AlA ~:FF nl CCR E:K:T AN JCR(0E0H); ADD 11 
<0E0H):FFl SDF-: ~:cc FR~J +<0 NSTAT 1ST AN JZRe6j 

0::0nH):FFC SCZ AlA RFF KM CCR E:X:T AN JCR(0E2H).; AOC 11 
«(1E2H) : FFl SDF-: Ree FRW 1(0 NSTAT 1ST AN JZR06j 

(0E5H) : FF0 SCZ AlA RFF KNt1 ce~: EXT NCN JCR(0E4H); SUB 11 
(0E4H) :FFl SDR RCC H:~l 1<:0 1ST AN JZR86; 

(0E9H) : FFC SCZ AlA RFF KNt1 CCR EXT NCN JCR(0EBH); 588 11 
(0E8H) :FF1 SDR ~:CC FR~J K0 NSTAT 1ST AN JZR06; 

(0E7H):FF0 SCZ F5 RFF Kt1 CCR EXT C51 JCR(0E6H); ANA M 
(0E6H) :FFl ::,D~: RCf FRl,J K0 NSTAT 1ST AN JZR96; 

(0EBH):FF0 SCZ XNI RFF KNM ceR EXT CS1 JCR(0EAH); XRA 11 
(0EAH):FFl SD~: RCC FRW K0 NSTAT 1ST AN JZR06; 

«(fEDH) : FF0 SCZ F6 RFF KM eCR E,:T CS1 JCR(0EC1D; ORA 11 
(0ECH) :FFl SD~: Rce FRW K0 NSTAT 1ST AN JZRe6; 

(0EFH) : FF€f SCZ AlA RFF KN~l eCR EXT HeN JCR(0EEH); Ct1P 11 
(13EEH) : FFl NOP R00 FR~J K1 NSTAT 1ST AN JZR86j 
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:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 MEMR 1 1 1 1 1 1 1 1 1 e 1" S j DEFAUI.. TS 
*-----------------------------------------------------------------------------------------------------------------------------

EJECT~ 

:+: GROUP 23:: L[)AK. t10V A N. 

* 
*' P~:OM lI7 PR0I1 lI8 PROt1 Ll2 PROM LIS PROM U6 . PROM U4 
:+: \,0'---------1,1 v-----v './----------------------'.1 '.,J------------------------V V-------------------.:...-\I \1----------\1 
:+: 8-7 .. 6-5 .. 4-1 8-6,5-1 8.. 7.. 6.. 5.. 4 .. 3-1 8.. 7--5.. 4, 1.. 2.. 1 8.· 7, 6, 5.. 4 .. 3-1 SJ 7---1 
:+: 

* fI[JD~: FO FI FOP H1E: RGP DOE I Rl·j Aet FF.:l·j ED1 KS IER SWPA NC2 tiC! ec~: 8<:T RRE LD2 SJM 1ST DBY CS LD AC * COMNTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(053H) :FH1 U1I ~:33: IR~l K1 Ein RRE NAN JCC(8F3H)j 
(0F3H) : NOP ~:FF I Rl·j K1 H:T NAN JCR(0F2H)j 
(0F2H) :FF0 DSt'1 R44 A(iL K0 DBY NAN JCR(eF1H)j 
(0F1H) :FF1 WI REE K~l E:x:T ~ JCR(eFeH)j 
(0F0H) : FF1 U11 R44 K1 NSTAT 1ST DBY AN JZR06i 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

:+: FF0 HCZ - IFF - 1 1 1 1 E[)2 - 1 MEt1R 1 1 1 1 1 1 1 1 1 8 1"S j DEFAllTS 

:+:-----------------------------------------------------------------------------------------------------------------------------
* :+: 

* 
*= 
:+: 

* 
:+: GROUP 27: HLT (HALT) 
lie 

PROM U7 PROt-1 U8 PROM lI2 PR0I1 US PROM lI6 PROM U4 
:+: v---------v \/-----V \/----------;..-----------'.1 1,1------------------------\1 1,1----------------------\1 \I----------v 
* 8-7J6-5J4-1 8~6,5-1 8J 7.. 6, 5.. 4, 1.-1 8, 7--5J 4, 3, 2, 1 8, 7, 6, 5, 4, 3-1 S, 7---1 
:+: 

:+: AODR FO Fl FGP It1B RGP DOE IRW ADL FRW EDl KS IER SWPA NC2 NCl eCR EXT RRE LrJ2 SJM 1ST DBY CS LD AC * COMMENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(057H): HOP RFF K1 EXT NAN JCR(056H)i HlT 
(056H): HOP RFF Kl HLTA 1ST NAN JZR01; 
lie----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

:+: FF0 HCZ - IFF - 1 1 1 1 EC'2 - 1 MEt1R 1 1 1 1 1 1 1 1 1 0 1"'5 i DEFAllTS 
*-----------------------------------------------------------------------------------------------------------------------------

:+: 

:+: GROllP 28: IN.. OUT. 
:+: 

if: PROt-l U2 PROI'1 US P~:OM Ll6 . PROM U4 
* '.,1---------1/ V-----'y' '.1----------------------\0' '.1------------------------'.1 'v'-------------------... --v \1----------'.1 
:f; 8-7 .. 6-5 .. 4-1 8-6,5-1 8, 7.. 6, 5.. 4.. 1,-1 8.. 7--5.. 4, 1,J 2.. 1 8.. 7, 6, 5, 4.. 3-1 8, 7---1 

* 
:+: flOOR FO FI FGP 1I1B RGP [JOE lR~J ADL FF.:~l ED1 KS IE~: SWPA NC2 NC1 eCR EXT RRE L[)2 SJ~l 1ST DBY es L[) AC :+: COMMENTS 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

(€158H) : FFl CSR R99 Kl UJ2 AN LD j IN OUT 
:+: (10 0BF OR 089) 
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(0BFH):FF0 LNI 
(0BEH) :FFO D5t1 
(0BBH) :FF1 un 
(0BDH):FFl LOI 
(0BCH):FFl Ull 

(0B9H):FF0 LMI 
(0B8H) :FF0 ILF.: 
(0BRH) :FF0 DS~l 

(eB7H):FFi L~lI 
(0B6H):FFi LMI 

F:99 
R44 
F:44 
REE 
R44 

F:99 
F:GC 
R44 DOE 
R44 (jOE 
R44 

ADl 

ADl 

ADL 

KM 
K0 
1<1 
Krl 
K1 

Kf'1 
1<1 
K0 
K1 
K1 

lOR 
lOR 
lOF.: 

NSTAT 
IO~~ 

IO~~ 

ceF: E1:T 

E;~T 

CCF: El<T 

CCR EXT 

NAN 
DB~' NAN 
DB~' AN 

AN 
DB'T' AN 

NAN 
NAN 

[lB'T' NAN 
DB'r'AN 
[>BY AN 

JCR(eBEH); IN 
JCR(0BBH); 
JCR(eBDH); 
']CR(OOCH); 
JZR87; 

JCR(0B8H); OUT 
JCR(0BAH); 
JCR(0B7H).; 
JCR(0B6H); 
JZR97; 

:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 NEt-1R 1 1 1 1 1 1 1 1 1 €I 1/5 ; DEFAt1.TS 
:+:-----------------------------------------------------------------------------------------------------------------------------
:+: 
* 
:+: 

* 
*= 

* 
:+: Gf:OtlP 29: 5HLD (STOF:E H .~ L DIRECT), STA (STORE A [lIRECn 
:+: 

:+: PROM tl7 PF.:OM U8 PF:O~l U2 PROM U5 PROM U6 PROM U4 
* I,J---------v v-----v \1----------------------'.1 v------------------------v I,J----------------------I,J I,J----------v 
:+: 8-7,6-5 .. 4-1 8-6 .. 5-1 8.. 7, 6, 5.. 4, 1-1 s.. 7--5, 4, s.' 2, 1 8.. 7, 6, 5, 4, 1-1 8, 7---1 

*' 
:+: --- --- --- --- --- --- --- --- --- --- --- --- --- ---

:+: AWR FO FI FGF" H1B RGP DOE IRl·~ ACaL FF.:l·l EDl K5 IER Sl4PA NC2 NC1 CCF.: E~:r RF.:E L02 SJ~l 1ST DBY C5 LD AC :+: COI1MENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(059H) :FF0 ILF: F:E K1 RF.:E NAN JCC(0F9H); SHLD, STR 
(0F9H):FF1 CSF.: R99 IR~~ K1 EXT AN JCR(0FSH); 
(0F8H) :FH1 L~1I F·q·~ ACaL KIR NC2 ~ffiN JCR(0FBH); 
(0FBH) :FF0 LMI F:99 Kt1 NC1 CCF.: EXT NAN JCR(0FAH); 
(0FAH) :FFl LMI R99 DOE A[)L Er!1 K1 MEf'1~1 DBY AN JRL(0FCH); (ROW = F) 
:+: (TO 0FD OR eFF) 
(0F[lH) : FF0 U1I R99 DOE ED1 K1 MEt1l·1 EXT NAN JCR(8FCH); SHLD 
(0FCH) : NOP F:FF [:(IE A[JL K1 t1Et1~~ NAN JCR(0F5H); 
(0F5H) :FF1 U'1I R44 [iDE K1 NEf'1W CCR EXT DB'T' NAN JCR(0F4H); 
(0F4H):FFl LMI R44 ADl DB~' AN .JZRe7i 

(eFFH):FF1 LMI R44 DOE ED1 K1 CCR EXT DBY AN JCR(eFEH); STA 
(0FEH) :FF1 LMI F.:44 AN. n DBY AN J2I\-e7; 
*----- -~- --- --_. --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FH1 HCZ - IFF - 1 1 11m2 - 1 t1H1F: 1 1 1 1 1 1 1 1 1 e 1/5 ; DEFALtTS 
:+:----------------------_._---------------------------------------------------------------------------------------------------

EJECT~ 

* 
:+: 

:+: GF.:OllP 2A: MUL <r~JL TIFt'r') OP-CODE = ED (HElO 
*= 

* SETUP CONDITIONS 

* 
* 
* 
'" 
'" *= PRm'l Ll7 PROt1 U8 

11UL TIPLIEf.: IN A-F.:EG 
t1UL TIPLICAND IN E:-REG 

PF.:OM 02 

RESULTANT CONO I TI ONS 

16-BIT RESULT IN B & C REGS (L~S IN C) 
CARRY FLAG (CY) CONTAINS MSB OF RE9JLT 
HALF CARR'T' FLAG (HC) IS INDETERMINATE 

PROM U6 PROM U4 
* v---------v \/-----V v----------------------v v------------------------I,J ',/----------------------v v----------v 
* 8-7..6-5,4-1 8-6 .. 5-1 8, 7.. 6, 5, 4, 3:-1 8, 7--5.. 4, 3, 2, 1 8, 7, 6.. 5, 4, 1-1 8, 7---1 

* 
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* --- --- --- --- --- --- --- --- --- --- --- --- --- ---
:+: AO()R FO FI FGF' It1E: RGP DOE IR~J ADL FR~l ED1 KS IER SWPA NC2 NC1 CCR EXT RRE LD2 SJM 1ST [)BY CS LD AC * COtf1ENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(05AHLFFl ILR R0e Kl- NAN JCC(l5AH); I'Ill. 
(15AH) :FFi ILR RCC K1 NAN JCR(l5BH); 
(15BH) :FFi CSR ~fC K1 NCl AN JCR(l5DH); 

(15DH):FF0 STZ SRA REE I~:~j K1 CCR EXT DBY CN JCR(l5CH); 
(15CH):FF0 STC AlA 102 REE KD NSTAT NCl AN JCR(l5EH); 
(15EH):FFC STC SRA REE K1 NSTAT OOY CN JC"R(l5FH) ; 
(15FH):FF0 STC AlA 102 REE KD NSTAT NCl AN JCC(16FH); 
(16FH):FFC STC SRA REE Kl NSTAT OO~I CN JCR(16EH).; 
(16~):FFe STC AlA 102 REf KD NSTAT Nel AN JC.fH16DH); 
(16OH):FFC STC SRA REE K1 NSTAT [)BY CN JCR(l6CH); 
(16CH):FF0 STC AlA 102 REE KD NSTAT NC1 AN JCR(16BH); 
(16BH):FFC STC SRA REE K1 NSTAT [)BY CN JCR(16AH); 
(16AH):FF0 STC AlA 102 REE KD NSTAT NC1 AN JCR(169H); 
(169H) : FFC STC SRA REE K1 NSTAT DBY CN JCC(159H); 
(159H):FF0 STC AlA 102 REE KD NSTAT Ne1 AN JCR(158H); 
(158H):FFC STC SRA REE K1 NSTAT OBY CN JCC(118H); 
(118H):FF0 STC AlA 1~2 REE KI> NSTAT NC1 AN JCR(114H); 
(l14H):FFC STC SRA REE K1 NSTAT [)BY CN JCC(134H); 
(lJ4H):FF0 STC AlA 102 REf KD NSTAT NC1 AN JCC(l44H); 
(144H):FFC STC SRA REE K1 N5TAT DBY CN JC"R(145H); 
(145H) :FFl so~: R99 K0 NSTAT AN JCR(146H); 
(146H):FFl IL~: pre: K1 NSTAT NAN JCR(147H); 
(147H) :FFi SDR R00 K0 NSTAT AN JCR(148H); 
(148H) :FFl IL~: R99 K1 N5TAT NAN JC.R(14AH); 
(14AH):FFi LDI REE EDl KD ~6TAT 1ST AN JZR06; 
:+:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

*= FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 f'1EI1R 1 1 1 1 1 1 1 1 1 - €I 1'5 ; OEFAll TS 

*-----------------------------------------------------------------------------------------------------------------------------

* * GROUP 28: LHL[) (LOAD H So L r·I~:ECn.. LDA (LOAf' A DIF.:ECn 

* 
* P~:OM U7 P~:OI1 U8 PRO~l U2 PROM U5 PROM 1J6 PROM Ll4 
:+: 1/---------'.1 V-----V \l----------------------V 1/------------------------1,/ \l----------------------V '.1----------1/ 
* 8-7 .. 6-5 .. 4-1 8-6 .. 5-1 8.. 7.. 6.. 5.. 4 .. ?'-1 8.. 7--5, 4.. 3, 2.. 1 8.. 7.. 6.. 5.. 4 .. 3-1 8, 7---1 

* * --- --- --- --- --- --- --- --- --- --- --- --- --- ---
* ADD~: FO FI FGP 1118 RGP DOE I~:~~ ADL FR~J EDl KS IEF.: SWPA NC2 NCl CCR EXT RF.:E U'2 SJM 1ST L"'E:Y CS LD AC * COMMENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- ~------- ---------
(05BH) :FFl CSF~ R~~ 

(0ABH):FFl WI RFF 
(0AAH:) : FF 1 LMI RW 
(0ADH) :FFl U1M IFF REB 
(0ACH):FFl L~lI F.:W 

* 
(0AEH):FFl LMI ROO 
(0A9H) : F5 R~~ 
(0A8H) :FF1 LMI R44 
(0AFH) :FFi WI RFF 

(0FGH) :FFl LOI REE 
(0fr~) :FFl LMI R44 

ADL 

ADL 

A(JL 

AOL 

K1 
Kt1 
K1 
KM 
fa 

Kl 
K~l 

K1 
KM 

K~l 

Kl 

EXT 

NCl EXT 

NC2 CC~: E~:T ~:RE 

EXT 

EXT 

SJ~1 

SJM 

NAN 
AN 
NAN 
NAN 

[)BY AN 

DBY AN 
NAN 

[)BIy'AN 
A~l 

AN 
DBYAN 

JCC(0ABH); LHlDI LOA 
JCR(0AAH); 
JCR(0A[>H); 
JCR(0ACH); 
JPX(0A0H); (ROW = A) 

(TO 0AE OR eAJ) 
JCR(0A9H); LHLD 
JCR(0A8H); 
JCR(0AFH); 
JCC(0JFH);(@ GP 0F) 

JCR(0A2H); LOA 
JCC(1J2H); (@ GP 011) 

*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FF0 HCZ - IFF - 1 1 1 1 ED2 - 1 ME~lR 1 1 1 1 1 1 1 1 1 - 0 1-'5 ; OEFAll T5 
*-----------------------------------------------------------------------------------------------------------------------------
* 
* 
* 
* 
* 
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E.J~CT.; 

* GPOLIP 2(:: POP B.. POP D,. POP H.. POP PSW 

* 
:+: pF.:m1 U7 PROt1 U:3 PR0I1 U2 P~:otl U5 PROM U6 PROM U4 
:+: V---------I,/ V-----I,/ 1,/---------------------1/ \/------------------------1/ \1----------------------1/ 1/---:-----"1 
:+: 8-7 .. 6-5 .. 4-1 8-6,5-1 8, 7.. 6.. 5.. 4, ]-1 8.. 7--5.. 4.. 3:.. 2.. 1 8, 7, 6,. 5, 4, 3-1 8, 7--1 

:+: AWR FO FI FGP 11'18 RGP DOE m·j ACt FF.:H Htl 1::5 IEP S~JPA NC2 Ne1 CCF.: E~:T RRE LD2 SJM 1ST [>BY CS LD ftC * CCMNT5 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- --- -- --------- ---------
(05CH) :FFl DSt1 F~44 K0 SJM DBY NAN JCC(89CH); POP 
<09CH) :FFl U1I Ri3 IRI~ Ki n:T [)b'Y ~ JPX(8B5H); (T8 885) 
(OB5H) : NOP RFF IF.:~j K1 EXT NAN JCR(9B4H); 
(0B4H) : FFl U1I Ri3 A[JL Ki DBY AN JCR(003H)i 
(0B~:H) :FFl WI RFF rJ'1 E~<T AN JCR(0B2H); 
(0B2H) :FFl LNI R44 Art 1:::1 DBY AN JLL<8A4H)i (ROW = A) 
:+; (TO 0A5 OR 8ft?> 
(OO5H):FFl LDI RFF K~l NC1 E~:r AN JCR(0A4H)iPOP B,D,H 
(€tA4H) : NOP RFF K1 NSTAT NAN JPR(888H)i (ROW = 8) 
:+: <TO 084, 885 OR 886) 
(0B4H) :FFl 5DR ROl3 f<0 N5TAT 1ST DBY ~ JZR86 j POP B 

(085H) :FFl 50R Rl1 K0 NSTAT 1ST DBY ~ JZR86 POP D 

(086H) : FFi SDF.: F.:22 K0 NSTAT 1ST DBI.,' ~ JZRe6 POP H 
:+: NOTE: THE ABO ... ·'E ~: INSTRUCTIONS COULD BE COMBIt~E[) HHO 1 BY USING "RRE" AND RGP = II R33 II , AND B~' PROGRAItIING PRa'I U-38 
:+: 

:+: 

FOR POP B.. POP D.. AND POP H OP-CO()ES .. REGISTERS uR00", II R11 II , AND IR22" RESPECTIVELY: 

* 
:+: 

* 
:+: 

* 
(0A7H>:FF1 SCZ LDI 
:+: 

(0A6H): NOP 

INST, HEK U-30 U-10 ARF.:AITI 1 ARRA'r' 2 
MNH10NIC OPCODE ADDRESS CONTENT F.:EGISTER REGISTER 

F1)P B 
POP [i 

POP H 

F:EE 

RFF 

(:1 
D1 
E1 

FRl~ 

1E 
2E 
1E 

KM 

K1 

13 
5 
A 

NSTAT 

13 (8) 
1 (D) 
2 (H) 

EXT 

13 (C) 

1 (E) 
2(l) 

AN JCE(0AlH); pop P5W 
(Jef ENABLES PR1 FOR POP PSW. ) 

1ST NAN JZR86 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
:t: FF0 Hez - IFF - 1 1 1 1 E[J2 - 1 M£tolR 1 1 1 1 1 1 1 1 1 13 1"S ; DEFAllTS 
:+:----------------------------------------------------------------------------------------------------------------------------
:+: 

:+: 
:+: 
:+: 

* 
:+: 

:+: GROUP 2(): STC (SET CAR~:'T') 

:+: 

:+: PF:OM U7 PF.:Ot·l US PROfol U2 PROM U5 PROM U6 PW1 U4 
* \/---------'./ 1,/-----'.1 v----------------------v v------------------------v v--------------------\I \/--------\1 
*' 8-7 .. 6-5, 4-1 8-6 .. 5-1 8.. 7.. 6.. 5, 4, 3:-1 8.. 7--5.. 4.. 3:, 2, 1 8, 7, 61 5, 4, 1-1 8, 7---1 

:+: A[:rD~: FO FI FGP It1E: RGP [>OE IRW A[)L FF.:W ED1 KS IEF.: SWPA ~~::2 tKl CCR E;·~T RRE LD2 SJM 1ST DBY CS LD AC * COttIENTS 
:f:----- --- --- --- --- --- ----- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------

(l35DH) : 5TC NOP ~:FF IF.:~j K1 E~:r 1ST csa JZRe7 i STC 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- -- ---- -- --------- ---------
:t: FFO HC: - IFF - 1 1 1 1 ED2 - 1 M£tolR 1 1 1 1 1 1 1 1 1 e 1/5 i DEFAllTS 
:t:----------------------------------------------------------------------------------------------------------------------------
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:+: 

:+: G~~OUP 2E: INR M; DCR 11; 1-10\1 R I-II HHE~:E R = B, C.- D.. E, HI L 

* 
:+: PROM '-'7 P~:Ot1 U8 F'Rot1 1I2 PROt1 U5 PROM U6 PROM U4 
:+: \/---------'10' V-----V V----------------------'./ V------------------------V \/---------------------\/ \/ ___ l.... _____ \/ 

:+: 8-7.- 6-5, 4-1 :3-6,5-1 8.. 7.. 6.. 5.. 4.. 3:-1 81 7--5, 41 3.. 21 1 81 71 61 5, 41 3-1 8.- 7---1 

:t: 

-* A[>[)~: FO FI FGP 1MB RGP DOE IRl4 ADL F~:l4 EDl KS IE~: S~JPA NC2 Net CCR EXT RRE LD2 SJM 1ST DBY CS LD AC * C'OMNTS 
:t:----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- -------- ---------
(05EH):FFi DS~l R44 K€1 S.Jt1 DeY NAN JCC(0CEH); 
(eCEH) :FFi U11 R' ...... t..t. IR~J Kl E~n NAN JPX(eceH); (RaW = C) 

, :+: (TO acSI 001, 907, 9031 0091 005 ~ 8()8) 

(0CSH) : NOP RFF IRl4 K1 EXT fftN JCR(0CAH);INRIDCR M 
(0CAH):FFi Lt11 R44 A[:tl Kl DeY AN JPR(0D0H); (ROW = D) 

* <TO 000 OR 0DF) 
(00DH) : FFi LDI RFF KI1 EXT AN JCR(0OCH); INR 11 
(0DCH):FFl STZ lLR R[)D K1 AN JCR(0DEH);(DQWN 2) 

(00FH):FF0 STZ LDI RFF H-I EXT AN JCR(OOEH); DCRI'I 
(00EH) : HOP RFF DOE FRl~ 1<1 MHff.J NAN JLL(9F4H);(TO 0F7) 
(0F7H) :FFl L~lI R44 DOE 1<1 MEMW EXT DBY AN JCR(0F6H); 
(0F€.H) :FFl LMI R44 flDL Kl DeY AN JZR87i 

(0DlH) :FFi UlI RFF KM EXT AN JCR(9D0H); MOV B 1'1 
(0DeH) :FFl SDF: R00 K0 NSTAT Nel 1ST AN JZR06; 

(0D7H) :FFi UsI RFF KI'1 EXT AN JCR(0D6H); HOY C 11 
WD6H) :FFi SDR Reo K0 NSTAT NC2 1ST AN .JZR06i 

(00~:H) : FFi LDr RFF KM EXT AN JCR(0D2H); t10Y D " 
(0D2H) :FFi SD~: Rll K0 NSTAT NC1 1ST AN JZR06; 

(0[)9H) :FFl LOI RFF K~l EXT AN JCR(9D8H); 110'/ E 1'1 
(0D8H) :FFl St,R Rl1 H1 NSTAT ~~C2 1ST AN JZR96; 

(005H):FF1 LDI F:FF KM EXT AN JCR(0D4H); t10Y H M 
(0[)4H) : FFl SDR R'i'-' .c.c. K0 NSTAT NCl 1ST AN JZR86; 

q~DBH) :FFi LDI RFF Kt1 EXT AN JCR(eDAH); MOV L 1'1 
(eDAH) :FFl SOR F-''''-' .c.c:. K0 NSTAT NC2 1ST AN JZR06; 

* NOTE' SEE NOTE FOR GROUP 2C. IT ALSO APPLI ES HERE IN H40 CASES. 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
:+: FF0 HCZ - IFF - 1 1 1 1 E02 - 1 MEI'1R 1 1 1 1 1 1 1 1 1 - 0 1/5 i DEFALlTS 

*-----------------------------------------------------------------------------------------------------------------------------
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EJECL 

* 
* * GROllP 2F: UIA (COMPLI MENT ACCUMULATOR:> 

PROM L17 PF.:ot1 U8 F'RO~l U2 PRot1 U5 PROM U6 PROI1 U4 * 
* 
* 
* 
* 

v---------I,J V-----V \/----------------------\1 '·/------------------------V \/----------------------'1 '1----------"1 
8-7,6-5 .. 4-1 8-6 .. 5-1 8.. 7.. 6, 5.. 4.. 3-1 8.. 7--5.. 4.. 3, 2, 1 8, 7, 6.. 5, 4, 3-1, 8, 7---1 

* ADOR FO FI FGP HlB RGP DOE IF.:H A[:t FR~1 ED1 K5 IEF.: S~IPA NC2 NCl CCR EXT RRE L[)2 SJt1 1ST DeY CS LD He *= COIttENTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(05FH) : FF0 CMA REE I RW Kl EXT I5T NAN JZR96 ; CI1A 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FF0 HCZ - IFF - 1 1 1 1 ECt2 - 1 ~lEt1R 1 1 1 1 1 1 1 1 1 0 115 ; DEFAll. TS 

*-----------------------------------------------------------------------------------------------------------------------------
* 
* 
* 
:+: 

* 
* * GROUP 41: DIll (DIVIDE) OP-CODE = FD (H8-;) 

* 
* 
* 
* 
* 
:+: 

* 
* 
* 
* PROM tl7 PF.:OM L18 

SETUP CONDITIONS 

DIVISOR IN A-REG 
DIVIDEND IN C-REG 

PROM U2 PROM US 

RESULTANT C.oNDITIONS 

QUOTIENT IN C-REG 
REMAINDER IN B-REG 
DIVISOR, IN A-REG (UNCHANGED) 
CARRY FLAG (CY) CONTAINS LSB OF QUOTIENT 
HALF CARRY FLAG (He) CONTAINS 1 

PROM U6 PROI'I U4 
* \/---------\1 \/-----'.,.. v----------------------\{ '9'------------------------'.1 '.1--------------------'1 '1----------'1 
* 8-7.·6-5 .. 4-1 8-6 .. 5-1 8.. 7.. 6.. 5, 4, 3-1 $, 7--5.. 4, 3, 2, 1 8, 7, 6, 5.. 4, 3-1 8, 7--1 
:+: 

* --- --- --- --- --- --- --- --- --- --- --- --- --- ---
:+: ADDR FO FI FGP H1E: F.:GP DOE IRW ADL FRW ED1 KS IEF.: 51·PA NC2 Ne1 CCR EXT F.:RE LD2 SJM 1ST OB'TI C5 l(> AC * COMNTS 
*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
(071H) :FFi L[:II IBF F.:EE K0 NC2 AN JCC(171H); DIV 
U71H) :FF1 CSR R€10 IF.:~~ Kl NC1 EXT AN JCR(l70H); 
U70H) :FF0 SCZ CI1R Rec K1 NSTAT NC1 AN JCR(174H); 
(174H): FF0 ILR R0€1 K1 NSTAT NAN JCR(172H); (SHIFT) 
U72H) : FFC ALR Ree t-:.~ NSTAT DBY BN JCR(175H); 
(175H) :FFi 5TC ALR Rr:i: Ke N5TAT NC2 ~JC1 AN JZF(162H); (ROW=16) 
* (TO 162 OR 163) 
(162H) :FFI3 STZ SF.:A F.:EE Kl N5TAT NC2 CN JFU172H); (ROW=1?> 
:f: 

(l?3H):FF0 IL~: 
(176H):FFl AOR 

(163:H):FFC ALR 
(164H):FF0 ILR 

* 
(151H): FF1 AOF.: 
(152H) :FFl WI 

(TO 172 OR 173) 
Ree Kl NSTAT AN JCR(176H); 
~:00 K0 N5TAT Ne1 AN JCR(174H)i (TO 174) 

K0 
1<1 

K0 
KN[) 

NSTAT NC2 
NSTAT 

NSTAT NC1 
NSTAT 1ST 

AN 
NAN 

AN 
AN 

JCR(164H); 
JCF(152H); (ROW=15) 

(TO 152 OR 153) 
JCR(l52H); 
JZR06; 

*----- --- --- --- --- --- ---- --- --- --- --- --- ---- ----- --- --- --- --- --- --- --- --- --- ---- -- --------- ---------
* FF0 HC2 - IFF - 1 1 1 1 ED2 - 1 rlH1R 1 1 1 1 1 1 1 1 1 e 1''S ; DEFAll. T5 
*----------------------------------------------------------------------------------------------------------------------------
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SIGNETICS Montreal. Quebec TEXAS Denver Edina TEXAS INDONESIA 
HEADQUARTERS Philips Electronics Dallas Hamilton! Avnet Electronics Hamilton! Avnet Electronics Dallas P.T. Phlllps·Ralin Electronics Industries Ltd. Cunningham Company Phone: (303) 534·1212 Phone: (612) 941·3801 Component Specialists Jakarta 

811 East Arques Avenue 
Phone: (514) 342·9180 Phone: (214) 233·4303 CONNECTICUT Minneapolis Phone: (214) 357·6511 Phone: 581058 

Sunnyvale. California 94086 Onawa. Ontario Houston Danbury Semiconductor Specialists Hamilton! Avnet Electronics IRAN 
Phone: (408) 739·7700 Philips Electronics Cunningham Company Schweber Electronics Phone: (612) 854·8841 Phone: (214) 661·8204 Berkeh Company. Ltd. 
ALABAMA 

Industries Ltd. Phone: (713) 461·4197 Phone: (203) 792·3500 MISSOURI Schweber Electronics Phone: (613) 237·3131 Tehran 
Huntsville Scarborough. Ontario 

UTAH Georgetown Hazelwood Phone: (214) 661·5010 Phone: 831564 
Phone: (205) 533·4540 West Bountiful Hamilton! Avnet Electronics Hamilton! Avnet Electronics Houston ISRAEL Philips Electronics Phone: (203) 762·0361 Phone: (314) 731·1144 
ARIZONA Industries Ltd Barnhill Five. Inc. Component Specialists Rapac Electronics. Ltd. 
Phoenix Phone: (416) 292·5161 Phone: (801) 292·8991 Hamden NEW MEXICO Phone: (713) 771·7237 Tel Aviv 
Phone: (602) 971·2517 Vancouver. B.C. WASHINGTON Arrow Electronics Albuquerque Hamilton! Avnet Electronics Phone: 477115·6·7 

Philips Electronics Bellevue 
Phone: (203) 248·3801 Hamilton! Avnet Electronics Phone: (713) 780·1771 ITALY CALIFORNIA FLORIDA Phone: (505) 765·1500 Industries Ltd Western Technical Sales Schweber Electronics Philips S.p.A. Inglewood Phone: (604) 435·4411 Phone: (206) 641·3900 Ft. Lauderdale NEW YORK Phone: (713) 784·3600 Phone: (213) 670·1101 Milano 

COLORADO WISCONSIN Arrow Electronics Buffalo UTAH Phone: 2·6994 Irvine Phone: (305) 776·7790 
Phone: (714) 833·8980 Denver Greenluld Summit Distributors Salt Lake City JAPAN 
(213) 924·1668 Barnhill Five. Inc. L·Tec. Inc. Hamilton! Avnet Electronics Phone: (716) 884·3450 Alta Electronics Signetics Japan. Lid. 

Phone: (303) 426·0222 Phone: (414) 545·8900 Phone: (305) 971·2900 East Syracuse Phone: (801) 486·7227 San Diego Hollywood Hamilton! Avnet Electronics Tokyo 
Phone: (714) 560·0242 CONNECTICUT Schweber Electronics Phone: (315) 437·2642 

Hamilton! Avnet Electronics Phone: (03) 230·1521 

Sunnyvale Newtown Phone: (305) 922·4506 
Phone: (801) 262·8451 KOREA Farmingdale. l.I. 

Phone: (408) 736·7565 Kanan Associates DISTRIBUTORS Orlando Arrow Electronics 
WASHINGTON Philips Electronics Korea. Ltd. 

COLORADO Phone: (203) 426·8157 Hammond Electronics Phone: (516) 694·6800 Bellevue Seoul 

Parker FLORIDA Phone: (305) 241·6601 Johnson City 
Hamilton! Avnet Electronics Phone: 44·4202 

Phone: (303) 841·3274 Altamonte Springs ALABAMA GEORGIA Wilshire Electronics 
Phone: (206) 746·8750 MEXICO 

FLORIDA Semtronic Associates Huntsville Atlanta Phone: (607) 797·1236 Seattle Electronlca S.A. de C.V. 

Pompano Beach 
Phone: (305) 831·8233 Hamilton! Avnet Electronics Schweber Electronics Rochester 

Liberty Electronics Mexico D.F. 
Phone: (206) 763·8200 

Phone: (305) 782·8225 Largo Phone (205) 533·1170 Phone: (404) 449·9170 Hamilton! Avnet Electronics Phone: 533·1180 

ILLINOIS 
Semtronic Associates ARIZONA Norcross Phone: (716) 442·7820 NETHERLANDS 
Phone: (813) 586·1404 Phoenix Hamilton! Avnet Electronics Schweber Electronics FOR SIGNETICS PRODUCTS Philips Nederland B.V. Rolling Meadows ILLINOIS Hamilton! Avnet Electronics Phone: (404) 448·0800 Phone )716) 461·4000 WORLDWIDE Eindhoven Phone: (312) 259·8300 Chicago Phone: (602) 275·7851 ILLINOIS Westbury. LI. Phone: (040) 793333 

INOIANA L·Tec Inc. Liberty Electronics Elk Grove Hamilton! Avnet Electronics ARGENTINA NEW ZEALAND 
Noblesville Phone: (312) 286·1500 Phone: (602) 257·1272 Schweber Electronics Phone: (516) 333·5800 E.O.A.C. Lid. Phone: (317) 773·6770 KANSAS CALIFORNIA Phone: (312) 593·2740 Schweber Electronics 

Fapesa l.y.C. 
Wellington Buenos·Aires KANSAS Lenexa Costa Mesa Elmhurst Phone: (516) 334·7474 Phone: 652-7438!7478 Phone: 873·159 

Wichita Buckman & Associates Schweber Electronics Semiconductor Specialists NORTHERN NEW JERSEY AUSTRIA NORWAY 
Phone: (316) 683·6035 Phone: (913) 492·8470 Phone: (714) 556·3880·Culver City Phone: (312) 279·1000 Cedar Grove Electronica A.S. 
MARYLAND MARYLAND Hamilton Electro Sales Schieler Park Hamilton! Avnet Electronics Osterreichische Philips 

Oslo Wien 
Columbia Glen Burni Phone: (213) 558·2173 Hamilton! Avnet Electronics Phone: (201) 239·0800 Phone: 93 26 11 Phone: (02) 15 05 90 
Phone: (301) 730·8100 Microcomp. Inc EI Segundo Phone: (312) 671·6082 Saddlebrook AUSTRALIA PHILIPPINES 
MASSACHUSETTS Phone: (301) 761·4600 Liberty Electronics INDIANA Arrow Electronics Philips Industrial Dev .. Inc. 

Phone: (201) 797·5800 Philips Industries-ELCOMA 
Woburn MASSAtHUSETTS Phone: (213) 322·8100 Indianapolis Lane-Cove N.SW Makata·Rizal 
Phone: (617) 933·8450 Reading Mountain View Semiconductor Specialists SOUTHERN NEW JERSEY Phone: 421261 Phone: 868951·9 
MINNESOTA Kanan Associates Elmar Electronics Phone: (317) 243·8271 AND PENNSYLVANIA SINGAPORE/MALAYSIA BELGIUM 
Edina Phone (617) 944·8484 Phone: (415) 961·3611 KANSAS Cherry Hill. N.J. Philips Singapore Pte .. Ltd. 
Phone: (612) 835·7455 MICHIGAN Hamilton! Avnet Electronics Lenexa Milgray·Delaware Valley M.B.L.E. 

Toa Payoh 
Phone: (415) 961·7000 Phone: (609) 424·1300 Brussels 

NEW JERSEY Bloomfield Hills Hamilton! Avnet Electronics Phone: 523 00 00 Phone: 538811 

Cherry Hill linco Marketing San Diego Phone: (913) 888·8900 Moorestown. N.J. 
BRAZIL SOUTH AFRICA 

Phone: (313) 642·0203 Hamilton! Avnet Electronics MARYLAND Arrow! Angus Electronics 
Phone: (609) 665-5071 Phone: (714) 279·2421 Phone: (609) 235·1900 Ibrape. S.A. E.D.A.C. (PTY). Ltd. 
Piscataway MINNESOTA Baltimore Sao Paulo Johannesburg 

Liberty Electronics Arrow Electronics Mt. Laurel, N.J. Phone 24·6701·3 Phone: (201) 981·0123 Edina Phone(714) 565·9171 Phone: (301) 247·5200 Hamilton! Avnet Electronics Phone: 287-7144 
Mel Foster Tech. Assoc. SPAIN NEW YORK Phone: (612) 835-2254 Sunnyvale Gaithersburg Phone: (609) 234·2133 CANADA 

Wappingers Falls CENTRAL NEW JERSEY Philips Electron Devices Copresa S.A. 
MISSOURI Intermark Electronics Pioneer Washington Barcelona Phone: (914) 297·4074 Phone: (408) 738-1111 Electronics AND PENNSYLVANIA Toronto 

Phone 329 63 12 
Woodbury. LI. St. Charles CANADA Phone: (301) 948·0710 Somerest. N.J. Phone: 425-5161 
Phone: (516) 364·9100 Buckman & Associates 

Hanover Schweber Electronics CHILE SWEDEN 
Phone: (314) 724·6690 Downsview. Ontario 

OHIO Cesco Electronics Hamilton! Avnet Electronics Phone: (201) 469·6008 Philips Chilena S.A. Elcoma A.B. 
NEW JERSEY Phone: (416) 661·0220 Phone: (301) 796·5000 Horsham. PA Santiago Stockholm 

Worthington Phone: 08!67 97 80 
Phone: (614) 888·7143 Haddonfield 

Mississauga. Ontario Rockville Schweber Electronics Phone: 39-4001 

TEXAS 
Thomas Assoc .. Inc 

Hamilton! Avnet Electronics Schweber Electronics Phone: (215) 441·0600 DENMARK SWITZERLAND 
Phone: (609) 854·3011 

Phone: (416) 677·7432 Phone: (301) 881·2970 NORTH CAROLINA Miniwatt A/S Philips A.G. 
Dallas NEW MEXICO 

Montreal. Quebec MASSACHUSETTS Greensboro Kobenhavn Zurich 
Phone: (214) 661-1296 Albuquerque Hammond Electronics Phone: (01) 69 16 22 Phone 01!44 22 11 

Cesco Electronics Waltham 
The Staley Company. Inc. Phone: (514) 735·5511 Schweber Electronics Phone: (919) 275·6391 FINLAND TAIWAN 
Phone: (505) 821-4310!11 

Zentronics Ltd Phone: (617) 890·8484 Pioneer Electronics Oy Philips Ab Philips Taiwan. ltd. 
REPRESENTA TlVES NEW YORK Phone: (514) 735-5361 Woburn Phone: (919) 273-4441 Helsinki Taipei 

Ithaca Oltawa. Ontario Arrow Electronics OHIO Phone: 1 72 71 Phone (02) 551·3101·5 
Bob Dean. Inc. Hamilton! Avnet Electronics Phone: (617) 933-8130 Beechwood FRANCE THAILAND/LAOS 

ARIZONA Phone: (607) 272·2187 Phone: (613) 226-1700 Hamilton! Avnet Electronics Schweber Electronics R.T.C. Saeng Thong Radio. ltd. 
Phoenix NORTH CAROLINA Zentronics Ltd Phone: (617) 933·8000 Phone: (216) 464·2970 Paris Bangkok 
Chaparral·Dorton Cary Phone: (613) 238·6411 MICHIGAN Cleveland Phone: 355-44·99 Phone 527195. 519763 
Phone: (602) 263-0414 Montgomery Marketing Toronto. Ontario Farmington Arrow Electronics GERMANY UNITED KINGDOM 
CALIFORNIA Phone: (919) 467·6319 Zentronics Ltd. Semiconductor Specialists Phone: (216) 464-2000 Valvo Mullard. Ltd. 
San Diego OHIO Phone: (416) 789·5111 Phone: (313) 478·2700 Hamilton! Avnet Electronics Hamburg London 
Mesa Engineering Centerville Vancouver. B.C. livonia Phone: (216) 461-1400 Phone: (040) 3296-1 Phone: 01·580 6633 
Phone: (714) 278·8021 Norm Case Associates Bowtek Electronics Co .. Ltd. Hamilton! Avnet Electronics Pioneer Standard Electronics HONG KONG UNITED STATES 
Sherman Oaks Phone: (513) 433·0966 Phone: (604) 736-1141 Phone: (313) 522-4700 Phone (216) 587-3600 Philips Hong Kong. ltd. Signetics International Corp. 
Astralonics Fairview Park Ville SI. Laurent. Quebec Troy Dayton Kwuntong Sunnyvale. California 
Phone: (213) 990·5903 Norm Case Associates Hamilton! Avnet Electronics Schweber Electronic Arrow Electronics Phone 3·427232 Phone: (408) 739·7700 
CANADA Phone: (216) 333·4120 Phone: (514) 331·6443 Phone: (313) 583-9242 Phone: (513) 253·9176 INDIA VENEZUELA. PANAMA. 
Calgary. Alberta OREGON COLORADO MINNESOTA Hamilton! Avnet Electronics Semiconductors. ltd. ARUBA. TRINIDAD 
Philips Electronics Porlland Commerce City Eden Prairie Phone: (513) 433·0610 (REPRESENTATIVE ONLY) Industrais Venezolanas Philips S.A. 

Industires Ltd. Western Technical Sales Elmar Electronics Schweber Electronics Pioneer Standard Electronics Bombay Caracas 
Phone: (403) 243·7737 Phone: (503) 297·1711 Phone: (303) 287·9611 Phone: (612) 941·5280 Phone (513) 236·9900 Phone: 293·667 Phone: 360511!363011 

March 1977 
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Gi!lIOliCG 
a subsidiary of U.S. Philips Corporation 

Signetics CorporatIOn 
811 East Arques Avenue 

SLlnnyvale, California 94086 
Telephone 408/739-7700 


