Instruction Timing (T States) Accumulator Operations

NOP 20 INR L ¥ 58 MOV E,B 83 ADD E * AF XRA A * DB IN b
Dhope  BEE LD DS mAR A domer wCs  tmetamte 0RO 4gmtol | [Tection el function
> ) * * rd,rs
INX B 2F CMA 5B MOV E,E 86 ADD M * B2 ORA D * DE SBI b * MOV Mo 7 ET 4 XRA A AF |Clear A and Clear Carry
INR B ¥ 30 SIM 5C MOV E.H 87 ADD A * B3 ORA E * DF RST 3 ’ 16 bit CMA 2F |Complement Accumulator
DCR B f 31 LXI SP,d 5D MOV E.L 88 ADC B * B4 ORA H * EO RPO MOV r M7 T 19 Nop 4
MVI B,b 32 STA a S5E MOV E.M 89 ADC C * B5 ORA L * E1 POP H XCHG 4 X ¢ HLT 5 ORA A B7 |Clear Carry
RLC T 33 INX SP 5F MOV E,A 8A ADC D * B6 ORA M * E2 JPO a MVI r 7 X CcMC 3F |Complement Carry
[DSUB] * 32 INR W ¥ 60 MOV H.B 88 ADC E * B7 ORA A * E3 XTHL MV M 19 DX x 6 Stack
DAD B T 35 DCR M ¥ 61 MOV H,C 8C ADC H * B8 CMP B * E4 CPO a PUSH 12 sTC 37 |set Carry
e eI ey wD o mmCLD o omge g gamy D0 x 0 gmae e R 7 Rotate Leri. opcy
INR C f 38 [LDSI] 64 MOV H.H 8F ADC A * BB CMP E * E7 RST 4 Load/Store RRC 4  Branch RRC OF |Rotate Right, LSB=>CY
RS TN L S ) ou R 4 s n 17 fotste Leat Tiru Carry
. a . * * LDA 13 -
RRC t 3B DCX SP 67 MOV H.A 92 SUB D * BE CMP M = EA JPE a STAX x 7 RAR 4 JMP 10 RAR 1F |Rotate Right Thru Carry
[AHRL] 1 3C INR A ¥ 68 MOV L,B 93 SUB E * BF CMP A * EB XCHG ) Jx 7/10 After RIM:
Saxo? WE AL &mov L 8 3B L - c1rop B Eb {LAL STA 5o, o 18 T
INX D 3F cuc b 6B MOV L.E 96 SUB M * €2 INZ a EE XRI b , ACI 7 & 9/18 | SID|I7‘5'|16'5|15'5| 1E [17.5[m6.5[Ms.5]
INR D ¥ 40 MOV B,B 6C MOV L,H 97 SUB A * C3 JMP a EF RST 5 Arith & Logic ¢; 7 RET 10 SID = Serial In Data
i b.b 4z MOV 85 et hov Lo 85 385 ¢ - €5 pUsH b F2 Por psu ADDE o h s 7 R 6/12 1Ix.5 = Interrupt Pending
RAL T 43 MOV BLE  6F MOV LA 9ASBB D+  CeADI b+  F2JP a ADD M 7N 7 T-State Time  ib  Interrupt Enable Flag .
(el dpy BH o jevov wa s tr gRTe o MRS M7 i sac ™S INSeTTUpE Masks for external Lines
s , * a
LDAX D 46 MOV B.M 72 MOV M.D 9D SBB L * C9 RET F5 PUSH PSW SUB r 4 ORI 7 8.0MHz 125nS Before SIM:
DCX D 47 MOV B,A 73 MOV M,E 9E SBB M * CA JZ a F6 ORI b * SUB M ; CPI 7 6.0 166.7
INR E T 48 MOV C.B 74 MOV MIH 9F SBB A * CB [RSTV] F7 RST 6 _ 5 9 200 [ sop | sOE | --- [R7.5] MSE [M7.5]M6.5[M5.5]
DCR E # 49 MOV C.C 75 MOV M,L A@ ANA B * cCCz a F8 RM SBB r 4 ial 2.0 750 — -
MVI E,b 4A MOV C.D 76 HLT Al ANA C * CD CALL a F9 SPHL SBB M 7 DAA 4 : S0D = Serial Out Data
RAR t 42 M8V E,E 7; M8V M, A A% ANA D * EE Agl b * FA JM  a INR R 4 CMA 4 3.58 279 SOE = Serial Out Enable (enable SOD output)
RIM 4C MOV C.H 78 MOV A.B A3 ANA E * FRST 1 FB EI 3.125 320 -
LXI H.d 4D MOV C.L 79 MOV A.C A2 ANA H * DO RNC FC CM a INR M 10 STC 4 Yo7 355 s R7‘5_ Reset (clear) RST 7.5 Interrupt
SHLD a 4E MOV C.M 7A MOV A.D A5 ANA L * D1 POP D FD [JUI DCR r 4 e 4 2 : MSE = Mask Set Enable (1 to set new masks)
INX H 4F MOV C.A 7B MOV A.E A6 ANA M * D2 JNC a FE C[PI ]b * DCR M 10 3.0 333.3 Mx.5= New RSTx.5 Mask Setting (1 to enable)
INR H ¥ 50 MOV D,B 7C MOV AH A7 ANA A * D3 OUT b FF_RST 7 ANA r g L0 2.5 400 Note: RST5.5, RST6.5, RST7.5 are masked by
DCR H f 51 MOV D.C 7D MOV A,L A8 XRA B * D4 CNC a b = byte data ouT 10 2.0 500 : 2 2 :
MVI H.b 52 MOV D.D 7E MOV A.M A9 XRA C * D5 PUSH D d = 1bb data ANA M 7 default. Masks must be cleared before use.
DAA * 53 MOV D.E 7F MOV ALA AA XRA D * D6 SUI b * 3,5, 16b address XRA 4 FI{’;M 12 1.25 800
BAD i 25 MOV DL 81 ADD C - ACKRA G- ekt [oaffectsall  XRAM 7 oo 4 1o 1006
LHLD a 56 MOV D.M §§ QBB E * Q[E) §m |\|7| * BX J[(S:HLX] ;[: gi{rﬁugnly 82? ISI 171 0.75 1333 Visit http://saundby.com/ for more 8085 info.
DCX H 57 MOV D,A * * a carry
Intel 8085 Reference Card Data Transfer Instruction Group Arithmetic & Logical Instruction Group Arith & Logic Stack Branch
N Voo MOV A, A 7F MOV E, A S5F MVI A, b 3E ADD* A 87 INRF A 3C  ORA* A B7 Rotate PUSH B C5  Jump
A, B 78 E, B 58 B, b 06 B 80 B 04 B BO RLCI 07 D D5 JMP a C3
X2= Intel [=HOLD A, C 79 E. C 59 C, b OF c 81 ¢ ac ¢ Bl RRCT oF H  ES INZ a (2
RESET OUT = e HLDA A, D 7A E, D 5A D, b 16 D 82 D 14 D B2 RAL 17 PSW F5> JZ a CA
sop= 8085 [=cLkour A, E 7B E. E 5B E. b 1E E 83 E1c £ b3 RART 1F  pop B 1 JNC a D2
A, H 7C E. H 5C H, b 26 H 84 H 24 i B4 [AHRL] [10] D p1 JC a DA
SID==ycc: 5.0v+10% [=/RESETIN JPO a  E2
TRAP == Vi 2.0 = READY AL 7D E. L 5D L, b 2E L 85 L2 L BS Immediate HoEL PP £
RST 7.5 ne Vecr0.5V OM A, M T7E E, M 5E M, b 36 M 86 M 34 M B6 ADI b c6 PSW* F1 jP g A
-0 = 'cc+0. -
ACI b CE XTHL E3
RST 6.5 == ViL: -0.5V 0.8V  [mm S1 MOV B, A 47 MOV H, A 67 XCHG EB ADC* A  8F DCR¥ A 3D CMP* A  BF SUI b D6 SPHL F9 M a FA
RST 5.5 == Vor: < 0.45V e /RD B, B 40 H, B 60 LXI B, d 01 B 88 B 05 B BS 3BI b DE B A PCHL E9
INTR = VoL: = 2.4V e /\WR B, C 41 H, C 61 D, d 11 c 89 c oD C B9 ANI b E6 Branch [JNUI]  [DD]
/INTAm=f ICC: < 200mA b ALE B, D 42 H, D 62 H, d 21 D B8A D 15 D BA XRI b EE ;;S_#gt o [JUTI] [FD]
ADo ik maxi2us  |m sg E, E ﬁ : E gi SP,d 31 E gg E %2 E EE ORI b F6 ReT 1 ¢k call
telk min: 125- ’ ’ CPI b FE
AD1 m (KN 125 e At B, L 45 Ho L 65 Load/store L 8D L 20 L BD [LDHI b][28) RST 2 D7 CALL a €D
g A= S0 La B, M 46 HoM 66 LDAXB  0A M 8E Mmoo3s M BE (ost biizel  for 2 Y e
5 AD3 wm lcOBNdTekvary |\ o
S ADs e OYVESOM Lo MOV C, A 4F MOV L, A 6F LHLDa 27 SUB* A 97  ANA* A A7 16 Bit Specials RST 5 EF CNC a D4
o) C, B 48 L, B 68 LDA a 3A B 90 B AO DADT B 09 DAA* 27 RST 6 F7 CC a DC
T AD5 = = Al C. C 49 L, C 69 [LHLX]  [ED] c o1 C Al D 19 CMA 2F RST 7 FF CPO a E4
% AD6E i p A10 C, D 4A L, D 6A sTAX B 02 D 92 D A2 H 29 STCt 37 [RST V] [cB] CPE a EC
@ AD7 == = A C, E 4B L, E 68 STAX D 12 E 93 E A3 SP 39 CHCt 3F Restart Vector CF 2 T
s = e CLE g o rom d M o o yoscam SFC omh 70
R L > ) STA a 32 D 13
Register Organization C. M 4E LM 6E [ouing (09 Mo 96 Mo A6 W23 O b D3 RsT 2 oeeren Return o
RST 3 0018H
A®) _F(8) pswie| [B(8) C(8) BIC(16) MOV D, A 57 MOV M, A 77 arguments: SBB* A 9F  XRA* A AF . ;P 3; RIM 20 RST 4 0@020H RNZ co
ags D(8) E(8) D/E(16) D, B 50 M, B 70 b = byte data B 98 B A8 C 0 SN 30 TRAP  0024H RZ c8
[STZToirc] - [P v C] D, C 51 M, C 71 d = 16b data c 99 C A9 b 18 RST 5 0028H RNC Do
T o = = = [H® L(8) HL(16) D, D 52 M, D 72 a=16b address D 9A D AA H o 28 Control RST 5.5 002CH RC D8
© 5 5 £ & |Program Counter PC (16) D, E 53 M, E 73 flags: E 9B E AB 5P 3B DI F3 RST 6 0036H RPO EO
HN2O F£=8§ Stack Pot SP (16 D, H 54 M, H 73 * = affects all H  9C H AC [DSUB]  [08] EI FB RST 6.5 0034H RPE E8
x ack Pointer (16) D. L 55 M, L 75 1 = carry only L 9 L AD _ _ NOP 00 RST 7 0038H RP FO
) + - Arith & Logic
< D, M 56 = all but M 9E M AE  continued o> HLT 76 RST 7.5 003CH RM F8
Note: [ ]=Undocumented/80C85B only carry



Intel 8085 Reference Card Data Transfer Instruction Group Arithmetic & Logical Instruction Group Arith & logic Stack Branch

MOV A, A 7F MOV E, A S5F MVI A, b 3E ADD* A 87 INRF A 3C ORA* A B7 Rotate PUSH B C5 Jump
X1 -t 1 = \/CC A, B 78 E, B 58 B, b 06 B 80 B 04 B BO RLCT 07 D D5 JMP a Cc3
X2== Inte| [=HOLD A, C 79 E, C 59 C, b OF c 81 c oc ¢ Bl RRCT oF H E5 JNZ a Q2
RESET OUT == 8085 = HLDA A, D T7A E, D 5A D, b 16 E g% E ié E g§ E:kl iz PSW F5 jﬁc 2 Ic)/;
SOD = | CLK OUT A, E 7B E, E 5B E, b 1E POP B c1
SID JRESET IN AL H 7C E. H 5C H. b 26 H 84 Ho 24 H B4 [AHRL]  [10] b D1 jgo a Eg\
=1vcc: 5.0v£10% = A. L 7D E, L 5D L, b 2E L 85 L 2 L B5 Immediate H El a
TRAP=v: 2.0 == READY A M TE E. M SE M, b 36 M 86 Moo34 M B6 DI b C6 Posw+ F1  JPE a EA
RST 7.5 Vee+0.5 = [O/M XCHG £B ACI b CE  XTHL g3 P2 B2
RST 6.5 == ViL: -0.5V—0.8V = S1 MOV B, A 47 MOV H, A 67 ADC* A 8F DCR* A 3D CMP* A BF I b De SPHL Fg M a FA
RST 5.5 me Vor: < 0.45V e /RD B, B 40 H, B 60 LXI B, d 01 B 88 B 05 B B8 SBI b DE PCHL E9
B h
INTR = VoL: 2 2.4V L /WR B, ¢ 41 H, C 6l D, d 11 s 8 ¢ % s ANI b E6 Branc Hﬂlﬁ] {Eg}
_ B, D 42 H, D 62 estart
/INTAmmt 100: < 200MA  fom ALE B, E 43 HOE 63 EP ¢ E 8B E 1D E BB TR B RT e o
ADO mf telk max: 2uS — S0 B, H 44 H H 64 H  8C H 25 H BC CPI b FE RST 1 CF Call
AD{ mu tclk min: 125- e A5 B. L 45 H. L 65 Load/Store L 8D L 2D L BD [LDHI b][28] RST 2 D7 CALL a CcD
AD2 = 320nS L Aqg B, M 46 H, M 66 LDAX B  OA M 8E M35 M BE s %7 RST 3 DF CNz a (4
g AD3 Icc and telk vary A13 LDAX D 1A [LDSIT bI[38] RST 4 E7 CZz a CC
2 by version. MOV C, A 4F MOV L, A 6F LHLD a 2A SUB* A 97 ANA* A A7 16 Bit Specials RST 5 EF CNC a D4
2 ADs = o A12 C. B 48 L.B 68 LDA a  3A B 90 B A®  DADT B 09 DAA* 27 RST 6 F7 CC a DC
b AD5 e A 11 C, C 49 L, ¢ 69 [LHLX] [ED] c 91 c A1 D 19 CMA 2F RST FE CPO a E4
3 AD6 = b A10 C, D 4A L, D 6A STAX B 02 D 92 D A2 H 29 STCt 37 [RST V] [cB] CPE a EC
® AD7 = — A9 C, E 48 L, E 6B sTAX D 12 E 9% E A3 5P 39 cmMct 3F  Restart Vector CP @ F4
VSS = — A8 E ': 2[C> t E gg SHLD a 22 'E 3‘5‘ 'E 2‘51 INX g ?3 1/O & Conirol Eg (i) 8882: M a FC
. , STA a 32
i izati C, M 4E L, M 6E M 96 M A6 023 OUT b D3 RST 2 oolen Return
Register Organization [SHLX] [D9] o 3 IN b DB ReT 3 oolen RET 9
[_A®) _F@) rswis| [B(s) C(8) B/G(16) MOV D, A 57 MOV M, A 77 arguments: SBB* A 9F  XRA* A AF RIM 50 RST 4 0020H RNZ co
B 98 B aAs DX B 0B RZ cs
Flags D, B 50 M, B 70 b = pyte data SIM 30 TRAP 0024H
D(8) E(8) D/E(16) c 99 C A9 D 1B RNC DO
S| ZTufad] - [PTv[C D, C 51 M, C 71 d = 16b data H 2B RST 5 ©028H
——— H(8) L(8) H/L(16) D, D 52 M, D 72 a = 16b address D 9A D AA sp 3B Control RST 5.5 002CH RC D8
go_.¢g Z_¢2 D, E 53 M, E 73 f1 E 98B E AB DI F3 RST 6 0030H RPO EO
2 g5 S o = Program Counter PC (16 ’ ’ a
nN28 2§ Akl as) D, H 54 MoH 73 * = affects all H oo W AC  [DSUB] [08] EI FB RST 6.5 0034H RPE E8
X Stack Pointer SP (16) D, L 55 M, L 75 T = carry only L 9 L AD Arith & Logic NOP 00 RST 7 ©038H RP Fo
< D, M 56 f = all but Mo 9E M AE continued > HLT 76 RST 7.5 ©03CH RM F8
Note: [ ]=Undocumented/80C85B only carry
hLl)@o(rI’ 5 g %g [I)gg t ' gg H% EE gi QBB E * QS éﬁﬁ e * BE ég b Instruction Timing (T States Accumulator Operations
, s * * a " "
STAX B 2E MVI L.b SA MOV E.D 85 ADD L * Bl ORA C * DD [JNUI] Date Transfor  CHP 4 Lontron Instruction |Code Function
INX B 2F CMA 5B MOV E.E 86 ADD M * B2 ORA D * DE SBI b = MOV rd,rs 4  CMP M 7 DI 4 XRA A AF |Clear A and Clear Carry
INR B ¥ 30 SIM 5C MOV E,H 87 ADD A * B3 ORA E * DF RST 3 MoV M,r 7 16 bit EI 4
DCR B * 31 LXI SP.d 5D MOV E,L 88 ADC B * B4 ORA H * EO RPO MOV r,Mm 7 221l NOP 4 CMA 2F |Complement Accumulator
MVI B,b 32 STA a 5E MOV E.M 89 ADC C * B5 ORA L * E1 POP H XCHG 4 DAD x 10 4yt 5 ORA A B7 [Clear Carry
RLC T 33 INX SP 5F MOV E,A 8A ADC D * B6 ORA M * E2 JPO a INX x 6 e 3F Icomol c
[DSUB] * 34 INR M ¥ 60 MOV H.B 8B ADC E * B7 ORA A * E3 XTHL MVI r 7 beX x 6  Stack omplement Carry
DAD B t 35 DCR M * 61 MOV H.C 8C ADC H = B8 CMP B * E4 CPO a MVI M 10 USH 1 STC 37 |set Carry
LDAX B 36 MVI M,b 62 MOV H,D 8D ADC L * B9 CMP C * E5 PUSH H LXI 106  Rotate -
DCX B 37 STC t 63 MOV H.E 8E ADC M * BA CMP D * E6 ANI b X RLC 4 POP 10 RLC 7 |Rotate Left, MSB=CY
INR C ¥ 38 [LDSI] g‘sl H8¥ :'I:l gg éBg é * EE Em E * EZ} &FS’E 4 Load/Store RRC 4 Branch RRC OF |Rotate Right, LSB=>CY
DCR C t 39 DAD SP . * * Branch
WI C.b 3A LDA a 66 MOV H.M 91 SUB C * BD CMP L * E9 PCHL tgﬁx X 17 RAL 4 RST x 12 RAL 17 |Rotate Ledt Thru Carry
RRC T 3B DCX SP 67 MOV H.A 92 SUB D * BE CMP M * EA JPE a 3 RAR 4 JMP 10 RAR 1F |[Rotate Right Thru Carry
[AHRL] T 3C INN At 68 MOV L.B 93 SUB E * BF CMP A * EB XCHG STAX X 7 ] 7/10
DL RWE AL B s puetosm, momg g0 e dmeme g T afterun
INX D 3F CMC t ’ 6B MOV L.E 96 SUB M * C2 JNZ a EE XRI b * STA 13 ﬁg% ; Cx 9/18 | SID |I7.5|16.5|15.5| IE |M7.5|M6.5|M5.5|
INR D ¥ 40 MOV B,B 6C MOV L,H 97 SUB A * C3 JMP a EF RST 5 ; ; - .
, . =
DCR D ¥ 41 MOV B.C 6D MOV L.L 98 SBB B * €4 CNZ a FO RP Arith & Logic ¢; 7 RET 10 5ID = serial In Data
MVI D,b 42 MOV B.D 6E MOV L.M 99 SBB C * C5 PUSH B F1 POP PSW * ADD r 4 op1 7,  Rx 6/12 Ix.5 = Interrupt Pending
RAL T 43 MOV B,E 6F MOV L,A 9A SBB D * C6 ADI b * F2 JP a ADD M 7 ANT 7 T-State Ti IE = Interrupt Enable Flag
[RDELIC.Y 44 MOV B.H 70 MOV M,B 9B SBB E * C7 RST 0 F3 DI ADC r 4 ->tate fime Mx.5 = Interrupt Masks for external lines
DAD D t 45 MOV B.L 71 MOV M.C 9C SBB H * C8 RZ F4 CP a ADC M 7 XRI 7 CPUf  tecvc
LDAX D 46 MOV B.M 72 MOV M.D 9 SBB L * C9 RET F5 PUSH PSW ORI 7 8.0MHz 125nS )
WK £+ 4B hOV 6 74 MOV i OF B8 A - €B IRsTV FEORL bt w7 CPI N
. . )
DCR E 49 MOV C.C 75 MOV ML AD ANA B * cccz a F8 RM BB r 4 Specials 5.0 200 [ 50D | SOE | --- [R7.5] MSE [M7.5[M6.5]Ms.5 |
RSP G R W, MM LD @mp. e smon 7Moo 4 90 1 S serron Do
, , * * a _ .
RIM 4C MOV C.H 78 MOV A.B A3 ANA E * CF RST 1 FB EI INR R 4 CMA 4 ?igs g;g SOE = Serial Out Enable (enable SOD output)
LXI H,d 4D MOV C,L 79 MOV A,C A4 ANA H * DO RNC FC CM a INR M 10 STC 4 . R7.5= Reset (clear) RST 7.5 Interrupt
SHLD a iE mgg EE"\ ;/B\ m Q'E ﬁg Qm PI7| * B% ESE D }EE C[glIJI]b DCR r 4 CMC 4 3.072 325.5 MSE = Mask Set Enable (1 to set new masks)
INX H . . * a * 3.0 333.3 = i
INR 50 MOV DB 7C MOV AH A7 ANA A * D3 OUT b FE RST 7 DCR M 10 1/0 3. 200 Mx.5= New RSTx.5 Mask Setting (1 to enable)
DCR H * 51 MOV D,C 7D MOV A,L A8 XRA B * D4 CNC a b = b¥te data ANA r 4 #OUT 10 3 Note: RST5.5, RST6.5, RST7.5 are masked by
MVI H.b 52 MOV D.D 7E MOV AN A9 XRA C * D5 PUSH D d = 16b data ANA M 7 -9 500 default. Masks must be cleared before use.
DAA * 53 MOV D,E 7F MOV A,A AA XRA D * D6 SUI b * 35,60 address YRA r s N 10 1.25 800
[LDHI] 54 MOV D.H 80 ADD B * AB XRA E * D7 RST 2 285 rects all XRA M 7 RIM 4 1.2 833.3
ot 55 MOV D.L 81 ADD C * AC XRA H * D8 RC t = carry only SIM 4 10 1000
LHLD a 56 MOV DM 82 ADD D * AD XRA L * D9 [SHLX] =l but ORA r 4
DCX H 57 MOV D,A 83 ADD E * AE XRA M * DA JC a carry ORA M 7 0.75 1333 Visit http://saundby.com/ for more 8085 info.
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