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1. WADNUULINATANLATTLNA 4 fiRnuassinauluL 2's complement signed number Inadians

WANBIUAATLIUIA 8 T
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3. ANUAeNlABTLNINIBII9AT 6-bit unsigned binary division ABlLL N implement 2333419

naaemeila Restoring division 4az WATiA Non-Restoring division W& a911191n19%1971u

TLUAaE AL T8999assaasuanmfeiuetinels (12 Aziuw)

- LA AR AUTURAUNITANUI ULATTBINGAT LLARE AR N L LARIBILAAT IR TINA LRGN AU AL

“101000” WAZFIUITNINY “000101”" (9 AZLUL)

,,,,,,,,,,,,, Non-restoring division. .




- Auaundan AT I ln15%19 11899973 Non-Restoring division(1 AZWW)

- Auunden imAs 1 lun1119u19999a7 Non-Restoring division(1 AZ1141)
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4. anufenlaezunsuaedisas Floating-point addition-subtraction unit siall a9enuLL29s

13 1'%

SWAP WY 2983 8-bit subtractor(1easndansausmeidudlsy) fun1eethuea (15 ATWLLY)
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5. ANy COE1 MinAnunlsBenun windiasnnsa¥a control unit wuy Hardwired U&7 aspan
WLILINR A5 fryn1nemILAN INC_PC (12 AZULL)
Azt 19 Datasheet 1eaTinginedasaslszna

- MANNITABRNTBIREEUNTUAILAN INC_PC (7 AZULW)
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Page 100f 15



TE-ATIR. 1.ttt SR oot Page 110f 15

6. andanesriunisgnastuLLylliazuL Booth algorithm asuansianizgnaanun il

WRUTLTLATee Booth FUSMIaIRnmMua 111(15 AZLLLLW)
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Control signal activation of COE1 CPU
Fetching phase for all instructions

Stepl PC_OUT, MAR_IN, RD

Step2 INC_PC, MDR_IN_F_DATABUS, RD
Step3 IR_IN, MDR_OUT

1. LD Rx,RYy instruction execution phase

Step4 PC_OUT, MAR_IN, RD

Step5 INC_PC, MDR_IN_F_DATABUS, RD
Step6 MDR_OUT, IR_High_in

Step7 Rx_out, Ry_in, End

2. LD Rx,[Reg16] instruction execution phase
Step4 MAR_IN, RD, Reg16_out

Step5 MDR_IN_F_DATABUS, RD

Step6 Rx_in, MDR_out, End

3. LD Ri,#data8 instruction execution phase
Step4 PC_out, MAR_IN, RD

Step5 INC_PC, MDR_IN_F_DATABUS, RD
Step6 Ri_in, MDR_out, End

4. Store [Reg16], Rx instruction execution phase
Step4 Regl16_out, MAR_IN, Rx_out, MDR_in
Step5 MDR_OUT_to_DATABUS, WR
Step6 MDR_OUT_to_DATABUS, End

5. ADDC Rx, Ry instruction execution phase
Step4 PC_OUT, MAR_IN, RD

Step5 INC_PC, MDR_IN_F_DATABUS, RD
Step6 MDR_OUT, IR_High_in

Step7 Rx_out, TMP1_in

Step8 ALU_ADD, RY_out

Step9 Y_out, Rx_in, End

5. SUBB Rx,Ry instruction execution phase
Step4 PC_OUT, MAR_IN, RD

Step5 INC_PC, MDR_IN_F_DATABUS, RD
Step6 MDR_OUT, IR_High_in

Step7 Rx_out, TMP1_in

Step8 ALU_SUB, RY_out

Step9 Y_out, Rx_in, End
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7. AND Rx, Ry instruction execution phase

Step4 PC_OUT, MAR_IN, RD

Step5 INC_PC, MDR_IN_F_DATABUS, RD
Step6 MDR_OUT, IR_High_in

Step7 Rx_out, TMP1_in

Step8 ALU_AND, RY_out

Step9 Y_out, Rx_in, End

8. OR Rx,RYy instruction execution phase

Step4 PC_OUT, MAR_IN, RD

Step5 INC_PC, MDR_IN_F_DATABUS, RD
Stepb6 MDR_OUT, IR_High_in

Step7 Rx_out, TMP1_in

Step8 ALU_OR, RY_out

Step9 Y_out, Rx_in, End

9. IN Ri, port instruction execution phase
Step4 in_port_pin_to_internal_bus, Ri_in, End
10. OUT port,Ri instruction execution phase
Step4 Port_in_f_internal_bus, Ri_out, End
11. NOT Rx instruction execution phase

Step4 Rx_out, ALU_NOT

Step5 Y_out, Rx_in,End

12. SHR Rx instruction execution phase

Step4 Rx_out, ALU_SHR

Step5 Y_out, Rx_in, End

13. RL Rx instruction execution phase

Step4 Rx_out, ALU_RL

Step5 Y_out, Rx_in, End

14. JMP nn instruction execution phase

Step4 PC_OUT, MAR_IN, RD

Step5 INC_PC, MDR_IN_F_DATABUS, RD
Step6 MDR_OUT, TMP3_in

Step7 PC_OUT, MAR_IN, RD

Step8 INC_PC, MDR_IN_F_DATABUS, RD
Step9 MDR_OUT, TMP2_in

Step10 PC_in, TMP2_out, TMP3_out, End
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15. JZ nn instruction execution phase

Step4
Step5
Stepb
Step7
Step8
Step9

Step10

PC_OUT, MAR_IN, RD

INC_PC, MDR_IN_F_DATABUS, RD

MDR_OUT, TMP3_in

PC_OUT, MAR_IN, RD

INC_PC, MDR_IN_F_DATABUS, RD

MDR_OUT, TMP2_in

TMP2_out, TMP3_out, if Z=1 then PC_in = 1 else PC_in = 0, End

16. JC nn instruction execution phase

Step4
Step5
Step6
Step7
Step8
Step9

Step10

PC_OUT, MAR_IN, RD

INC_PC, MDR_IN_F_DATABUS, RD

MDR_OUT, TMP3_in

PC_OUT, MAR_IN, RD

INC_PC, MDR_IN_F_DATABUS, RD

MDR_OUT, TMP2_in

TMP2_out, TMP3_out, if Cy=1 then PC_in = 1 else PC_in = 0, End

———l CLK

———» RESET

16-bit registers

PO

A
- ™
RO R1
R32 R2 R3
R54 R4 R5
R6 R

Addr ——+~—»
16 S e 5 4.3 2 1 0
Data? ] i ] ) TeTely
COE1 R
RD|———— Zero flag -t
WR—— » Sign flag -
B
pi e S Carry/Borrow flag
Overflow flag

Booth multiplier recoding table

8-bit registers




Effected

. Instruction Instruction format
Instraction L langth (1%-byte......3"-byte)
CiZ|V
ADDC Rx, Ry Y |Y |Y|2bytes
suUsB Rx, Ry YI|Y]Y|2bytes
AND Rx, Ry N|Y |N|2bytes
OR Rx, Ry N|Y |N|2bytes
LOAD Rx, Ry N |N|[N]|2bytes

LOAD Rx, [regi6] N|[N|NJ|1Ibyte

STORE  [regl6],Rx N |N|N{1byte

LOAD Ri, #data8 N |N|N]|2bytes

IN Ri, port N|N|NJ|1byte
ouT port, Ri N|N|NJ|1byte
NOT Rx N|N|N|1byte
SHR Rx N |N|N|1byte
RL Rx N|[N|NJ|Ibyte
MPp nn N {N | N|3bytes IlllnlllllllllﬁLI!H
Jz nn N |N|N|3bytes I (LTI TT)
nL nH
iC nn N [N |N |3 bytes IIIIJLIIUIIIIELIIII
Note:
Rx, Ry = RO-R7
Ri = RO, R1
Port = PO, P1, P2, P3
Regl6 = R32, R54
Y = Yes

N = No




