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REGISTER SUMMARY

D 8 Bits | Data Register (Accumulator)
DF 1-Bit | Data Flag (ALU Carry)
B 8 Bits | Auxiliary Holding Register
16 Bits | 1 of 16 Scratch and Registers

4 Bits

Designates which Register is Program
Counter

Designates which Register is Data Pointer

N 4 Bits | Holds Low-Order Instr. Digit
| 4 Bits | Holds High-Order Instr. Digit
T 8 Bits | Holds old X, P after Interrupt (X is high nibble)
Q 1-Bit | Output Flip-Flop
CNTR | 8-Bits |Counter/Timer

CH 8 Bits | Holds Counter Jam Value

MIE 1-Bit | Master Interrupt Enable

CIE 1-Bit | Counter Interrupt Enable

XIE 1-Bit | External Interrupt Enable

CIL 1-Bit | Counter Interrupt Latch

MEMORY ADDRESE LIMES 1O FLAGS

t&.ﬁ? MAS MAZ HA.\I\.P{EF'I Elr'!\

ANY General purpose register can be the Program Counter
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REGISTER SUMMARY

ANY General purpose register can be the Program Counter

STANDARD CALL

GBBN
(Note 10)

R(N).0 —= M(R(X));
R(N).1 — M(R(X) - 1):

R(X) - 2 = R(X); R(P) = R(N);
THEN M(R(N})) — R(P).1;
M(R(N) + 1) — R(P).0:
R(N) + 2 — R(N)

(Note 10)

M(R(X) + 1) — R(N).1;
M(R(X) + 2) — R(N).0; R(X) + 2 — R(X)

Immediate arguments to functions are passed via the bytes after the call

—

{18)

DF INCR/

D 8 Bits | Data Register (Accumulator)
DF 1-Bit | Data Flag (ALU Carry)
B 8 Bits | Auxiliary Holding Register
16 Bits | 1 of 16 Scratch and Registers
P 4 Bits | Designates which Register is Program
Counter
X 4 Bits | Designates which Register is Data Pointer
N 4 Bits | Holds Low-Order Instr. Digit
| 4 Bits | Holds High-Order Instr. Digit
T 8 Bits | Holds old X, P after Interrupt (X is high nibble)
Q 1-Bit | Output Flip-Flop
CNTR | 8-Bits |Counter/Timer
CH 8 Bits | Holds Counter Jam Value
MIE 1-Bit | Master Interrupt Enable
CIE 1-Bit | Counter Interrupt Enable
XIE 1-Bit | External Interrupt Enable
CIL 1-Bit | Counter Interrupt Latch

in DECR
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16 General purpose 16-bit registers (RO..RF)
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IDA Pro supported proces

lIDA Pro supports the processors listed below.
available in our free SDK.

~ |DA Pro supported processors

« web assembly (WASM)
* AMD KB-2 3D-MNow! extensions

* 32-bit ARM Architecture versions from
instructions and NEON Advanced SIM

ARMv4 [ ARMvAT: ARM7 cores (A
ARM740T), ARMS cores (ARMSTD

ARMVS | ARMVSTE | ARMVSTEL: £
ARMSGEE-5/ ARM9O26EJ-S/ ARME
ARM1026EJ-S)

ARMvVE | ARMVETZ [ ARMVEZ [ AR
ARMT56T2(F)-S | ARM1176JZ(F)-

ARMvE-M: Cortex-MO | Cortex-M(
Freescale Kinetis L and M series, £

ARMvT-M: Cortex=-M3 (e.g. NXP LI
Tl Stellaris, Toshiba TX03 / TMPM

ARMvT7E-M: Cortex-M4 (e.g. NXP
LMAF, Freescale Kinetis K series a

ARMV7-R: Cortex-R4(F)/Cortex-RE

ARMV7-A: Cortex-A5 | Cortex-A7 |
Cortex-A15 (e.g. Tl Sitara, TI OMAI
Mvidia Tegra, Freescale i.MX, Allw

ARMvT (custom): Apple A4/ASAS
Apple's iPhone/iPod/iPad/AppleTV
incomplete; code for any ARM-cor

* ARMB4 Architecture (aka AArchB4): *
o ARMvB-A: Cortex-A50/Cortex-A5:
o ARMvE (custom): Apple A7 ASB etc.

* ARC (Argonaut RISC Core), including »
code)

* ATMEL AVR (comes with source code,

DEC PDP-11(comes with source code)

Fujitsu FR (comes with source code)

Nintendo Entertainment System (NES) (6502)
Nintendo Super Entertainment System (SNES) (B¢
Nintendo GameBoy (280, ARM7)

Nintendo DS (ARMS, ARM11)

Hitachi/Renesas H8/300, H8/300L, H8/300H, H&
(comes with source code)H8/330, HB/(322, HB/3:
HB/336-338, H8/350, HB/3048F, H8/3202, HB/3:
H8/3256, HE/[3257, HB/3292, HE8/[3294, HE/[3296,
H8/3334Y, HB/3336Y, H8/3337Y, HB/3337YF, HE
HB/3534, H8/3434, H8/3434F, H8/3436, H8/343
HB8/3613, H8/3614, H8/3712, HB/3713, H8/3714, H
HB/3726, HB/3812, HB/3813, H8/3814, HB/3833-!
HB/3924, H8/3925, H8/3926, H8/3927, H8/3945-
HB/3003, H8/3030-32, H8/3048, H8/3070, H8/3!
HBS/2245, HBS5/2244, HBS{2243, HBS/(2242, HBE
HBS/2357F, HBS/2143, HBS/2142F, H85/2345F, +
HBS/2235, HBS/2233, HBS5/2227, H85/2225, HBS
HBS/2350, HBS5/2352, HBS/2340, HB85/2355, HBS
HBS/2132FHBS/2655R, H8S/2653R, HBS/2655
Hitachi H8/500 (comes with source code)
Hitachi HD 6207, HD 6303, Hitachi HD 64180
INTEL 8080

INTEL 8085 (comes with source code)

INTEL 80196 (comes with source code)

INTEL 8051 (comes with source code)

INTEL 860XR (comes with source code)

INTEL 960 (comes with source code)

INTEL 80=86 and 80=87 (Intel 8086/8088, 8018¢
compatibles)

INTEL Pentium/Celeron/Xeon, including SSE, SSE
512 and other extensions

Java Virtual Machine (comes with source code)
KR1878 (comes with source code)

Microsaft .NET (Common Language Infrastructun
Mitsubishi MELPS740 or Renesas 740 (comes wit

Hitachi/Renesas M16C family (M16C/60, M16C/2C
M16C/80, M32C/80, R32C/100

MMN102 (comes only with source code)

MOS Technologies 6502, 65C02 (comes wi
WESCE16S aka 65CB16 or 65816 (comes wi
Matorola/Freescale 68K family: MCE80xx, (

Motorola 68xx series: MCE307, MCE303, M
MCE808, HCS08, MCE808, MCEE11, |

Matorola MCE812/MCBBHC12/CPU12
Freescale HCS12, HCS12X (including XGATE
Motorola MCEBHC16

NSC CR16 (comes only with source code)

MNEC VB50 series (including VE50E1, VB50E
(comes with source code)

Renesas RH850 series (RHB50G3K, RHE50D!
(comes with source code)

EFI Byte Code (EBC) (comes with source cc
SPU (Synergistic Processing Unit of the Cel
MSP430, MSP430X (comes with source cor
Microchip PIC 12XX, PIC 14XX, PIC 18XX, PI
Microchip 16-bit PIC series (PIC24, dsPIC: F
Rockwell C39 (comes only with source cod
Samsung SAMB (comes with source code)
SGS Thomson ST-7, and ST-20 (comes with
TLCS900 (comes only with source code)
unsP from SunPlus

Sony SPC700

Philips XA series (STXA G3){comes with sou
RISC-V

Renesas RL78 series

Intel xScale

Z80, Zilog 28, Zilog Z180, Zilog Z380 (come
IBM z/Architecture (S390, S390x)

%64 architecture (aka Intel 64/IA-32e/EMB4

Analog Devices AD218x series (ADSP-2181,
2185(L/M/N}, ADSP-21B6(L/M/N), ADSP-21¢
2189M/N)

Dalvik (Android bytecode, DEX)

DEC Alpha
Motorola DSP563xx, DSP56Exx, DSPSEIXX

TITMS320C2X, TMS320C5X, TMS320C6X
TMS320C55xx, TM5320C3 (comes with so

TITMS320C27%/TMS320C28x%
Hewlett-Packard HP-PA aka PA-RISC (come
Hitachi/Renesas SuperH series. Unexhausti
= SH-1core, for example SH7020,5H7021
= SH-2 core: SH7047, SH7048, SH7105, 5
o SH-ZE core: SH7055, SH7058 etc.,;
SH-2A core: SH7201, SH7208, SH721M, ¢
SH2A-FPU core: SH7450, SH7263 etc,;
SH3 core: SH77086, SH7709S;
= SH4 core: SH7091(Sega Dreamcast), Sk
= SH-4A core; SH7450, SH7451,SH7734, 1
* Renesas RXv1, RXv2, RXv3 cores (RX100/R}
* |BM/Motorola PowerPC/POWER architectur
= Book E (Embedded Controller Instructiol
Freescale ISA extensions (isel etc.)
SPE (Signal Processing Engine) instructi
AltiVec (SIMD) instructions
Hypervisor and virtualization instruction

All instructions from the Power ISA 2.06
Floating Point, Integer Multiply-Accumul

Cell BE (Broadband Engine) instructions
VLE (Variable Length Encoding) compre
Xenon (Xbox 360) instructions, includin

Paired Single SIMD instructions (Powerf
used in Nintendo Wii and WiilJ)
* Motorola/Freescale PowerPC-based cores ¢
limited to):
o MPCS5xx series: MPC533 / MPC535 [ MI
/ MPC563 | MPC564 [ MPC566 Note: cc
MPC534/MPC564/MPCS556/MPCS66 (B
not supported

MPC8xx series (PowerQUICC): MPC821

MPC8xxx series (PowerQUICC Il, PowerQUICC Il Pro, PowerQUICC 1)
MPC82xx | MPC83xx | MPCBS5xx [ MPCB7xx

MPCSxxx series (Qorivva): MPCSSxx, MPC56xx, MPC57xx

Power PC dxx, 6xx, 74xx, @200 (including e200z0 with VLE), @500 (including
e500v1, e500v2 and @500mc), @600, @700, 5500, e6500 cores

= QorlQ series: P1, P2, P3, P4, P5 and T1, T2, T4 families
Infineon Tricore architecture (up to architecture v1.6.2 (AURIX))
Intel I1A-G4 Architecture - [tanium,
Motorola DSP 56K
MIPS
= MIPS Mark | (R2000)
= MIPS Mark Il (R3000)
= MIPS Mark lll: (R4000, R4200, R4300, R4400, and R4600)
MIPS Mark IV: RBOOO, R10000, RS900 (Playstation 2)
MIPS32, MIPS32r2, MIPS32r3 and MIPSE4, MIPSE4r2, MIPSE4Ar3
Allegrex CPU (Playstation Portable - PSP), including VFPU instructions
Cavium Octeon and Octeon2 (cnMIPS) ISA extensions
MIPS16 (MIPS16e, MIPS16e2) Application Specific Extension
microMIPS Application Specific Extension
MIPS-MT, MIPS-3D, smartMIPS Application Specific Extensions

Toshiba TX12/TX19A Family Application Specific Extension (MIPS16e+ aka
MIPS16e-TX)

Mitsubishi M32R (comes with source code)

Mitsubishi M7700 (comes with source code)

Mitsubishi M7900 (comes with source code)

Nec 78K0 and Nec 78K0S (comes with source code)
STMicroelectronics ST9+, ST-10 (comes with source code)
SPARCII, ULTRASPARC

Siemens C166 (flow)

Tensilica Xtensa

Fujitsu F2ZMC-16L, Fujitsu FZMC-LC (comes with source code)
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ghidra / Ghidra / Processors | [ M16C GP-5078: Improvements to Ghidra Module directory layout & months ago

M8C GP-5078: Improvements to Ghidra Module directory layout 6 months ago

=
o
3
™

Last commit message
MCB800 GP-5078: Improvements to Ghidra Module directory layout 6 months ago
MCS96 GP-5078: Improvements to Ghidra Module directory layout 6 months ago
6502 GP-5078: Improvements to Ghidra Module dire«

MIPS GP-5406 Correct ELF import issue for MIPS debug file which fails on 2 months ago
68000 GP-5051: Distinct gemu-system launcher.

PA-RISC GP-5078: Improvements to Ghidra Module directory layout 6 months ago
8048 GP-5078: Improvements to Ghidra Module diret

PIC Merge branch 'GP-0_ryanmkurtz_PR-6204_antoniovazquezblanco_pic' last month
8051 GP-5078: Improvements to Ghidra Module dire

PowerPC GP-5411 Added plt thunk patterns, pre-fill of edit thunk GUI, loosened last month
8085 GP-5078: Improvements to Ghidra Module dire«

RISCV GP-5051: Distinct gemu-system launcher. 4 months ago
AARCHG4 GP-2432 golang api snapshot, generics, closur

Sparc GP-5051: Distinct gemu-system launcher. 4 months ago
ARM Merge remote-tracking branch 'origin/patch’

SuperH GP-5078: Improvements to Ghidra Module directory layout 6 months ago
Atmel GP-5196 Adding support for expressions and s\

SuperH4 GP-5051: Distinct gemu-system launcher. 4 months ago
BPF GP-5078: Improvements to Ghidra Module dire«

TI_MSP430 GP-5189 Add range attributes to VarargsFilter 4 months ago
CP1600 GP-5078: Improvements to Ghidra Module diret

Toy GP-4643: Add a JIT-accelerated p-code emulator (API{scripting only) 3 months ago
CR16 GP-5078: Improvements to Ghidra Module diret

V850 GP-5078: Improvements to Ghidra Module directory layout 6 months ago
DATA GP-5078: Improvements to Ghidra Module dire

Xtensa GP-5051: Distinct gemu-system launcher. 4 months ago
Dalvik GP-0: Certify

Z80 GP-5078: Improvements to Ghidra Module directory layout 6 months ago
HCS08 GP-5078: Improvements to Ghidra Module diret

I8 eBPF GP-5078: Improvements to Ghidra Module directory layout & months ago
HC512 GP-5078: Improvements to Ghidra Module diret

B tricore Merge remote-tracking branch 'origin/patch’ last month
JVM GP-0: Cleaning up certain types of javadoc errc

In x86 Merge remote-tracking branch 'origin/patch’ 3 weeks ago

Loongarch GP-5051: Distinct gemu-system launcher.
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[ ] [ ] & pa3fyw.robers.org/nokia/180 X +

“ = O £y Not Secure  pa3fyw.robers.org/nokia/1806.html

CDP1806: The microprocessor used in the Nokia ATF-II

This page contains links to information about the 1806 (RCA 1802-series) microprocessor. A CDP1806 processor is used in the Nokia carphone used in the
former Benelux ATF-II network. Reprogramming this processor would make the use for amateurradio use probably extremely simple. RCA seems to be
owned by Harris now and happily they made their datasheets available on the net. The 1806 seems to be equal to the 1805 but without internal RAM.

[ ] [ ] & pa3fyw.robers.org/nokiaf180 X +

e

&) 5 Mot Secure  pa3fyw.robers.org/nokia/1806.html

£6302,6805,6809,6811,tms7000,8048,8051,8096,28.280) for UNIX

Disassembler

Because of lack to a disassembler I decided to write a simple disassembler myself. It is a very early and incomplete version but it does something. The C-
source is included, as well is a win32 console executable. Click here to download it. Remember! Do not expect much of it. A hexdump of the EPROM is
included as well.

Boeken
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FIRSTLOOK.ASM

4 F  FIRSTLOOK.ASM ® + v
4B NOKIAHEX 1 [1896 disasembler (<)1928 Herman Robers PA3FYW S — -
1 l/* 2 disasm [-boox] [-exxxx] < hexfile.hex > disasm.asm, | disasm -b@@e®d —ePa®d < dump.hex > dump.asm) ;:,:i,"
. 3 Dissasembling from 0x0000 to 0xB000. i
2 * Eprom image f 1 14
3 * label on epro 5  peee 71 dis B
4 * 04-87-98 6 0001 00 idl
5 % PE1DTN 7 0002 c@ 6d d5 lbr 6dd5
6 */ 8 0005 65 out 5
9 0006 04 ldn r4
7 10 0007 c4 nop
8  :020000020000FC 11 0008 c4 nop
g :'100000007170680| 12 0009 62 out 2
10 :100010001707FAD -3 "WE 00 i:{
11 :10002000576417F .. o0’ 0 ot oo

12 :10003000576417F 16 @080e c8 f8 03 1skp f803
13 :10004000F800576 17 0012 68 cc 8e 10 rldi rc 8e1@

14 :10005000C4AFFA13, 18  @e15 5c str rc
15 - 1000600PBABTFSF 19 @17 68 cc f0 0@ rldi rc foee
.- 20 @@la 5¢ str rc
16 :10007000B5F817E 51 o0lb e2 sex r2
17 : 100P800OFFFFFFF 22  @@ld 68 93 sret r3
18 : 10009000FFFFFFF 23  @@le f8 16 1di 16
19 : 100PADOBFFFFFFF 35 gggg gﬁ - Se"l"23

] - scal r.

0 : 100BBOOAFFFFFFF 6 8023 02 Wn r2
21 :100BCO0BFFFFFFF 57 @024 1b inc rh ;
22 : 100BDOOBFFFFFFF 28 0025 c2 00 45 bz 8045 i
23 :1000EQ0OF800B3F. 29 0029 68 cc 97 al rldi rc 97al i
24 :1000FQ00AOF8RSB 0 DB2c Oc Ldn re
25 :10010000C21AACE: -5  gpo¢ 5 pp 3¢ 1bz @03e l _
26 :1001100068CB877 33 0033 68 83 scal r3 e
27 :180120001468CEE. 34 0034 00 idl I

0035 56

Tab Size: 4 Assembly xB6 (MASM compatible)
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IDA-Pro

* C++ SDK Development ®GEEen=source -project
* IDAPython alternative * Text-file definition
] don’t own a recent Bl 5. free

version
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4 - CDP1805AC,
RTEM. ——— CDP1806AC

CMOS 8-Bit Microprocessor
Masn 1997 with On-Chip RAM? and Counter/Timer

Description
Inatruction Time of 3.2us, 40°C 1o «85°C w COPIBOSAC and COPIIOBAC se unctons and peor
Brmance enfurcements of e COPIIOZ CMOS 5.4 rege
< 123 imatructions - Upwards Softmare Compatinie With wro e 03007 30708 SPGB SENNOT 17 UBe
CoPse2
N pereral U pote wXiCatons
* B00 Ahmatic ebuntione The COPLIOSAD hardewrs arbancements noude & 64
Low Powe OLE Mode by FAN s o DO presetalie down ¢ . Tw
Ot Timer mhch gorersies o riernal Piser ot reguet,
+ Pin Compatinie With COP14G2 Except s Terminal 16 Yo

gramened e ot I et swent courting,
* GAK-Byte Mamery Addrens Capabiing N pISeANNon  measusemen  appialons
* 04 Bytes of On-Ciip RAM R » CO . Nydware ertance
M % 28 Matrls of On Bosed Regiaters i ae dericd 0 Be COPWISAC, ewed Pe
W VBOBAC comtmms ro o<t AM

* OnChip Crysisl or AC Contrelied Osciliator

I 0EAC arvd COPTROBAC scftemrs sriwrommernty
* S8R CountecTimer nchuce 32 MOre PINCIons M he COPTIAY. The 32 new
SODware T cRors M BOroLSne call anvd et Capabl-
My eMNITCNT Cata TIrster manpuianon. Courted Timer con
WOl groved et Nandling,  sngleasineton kop
courting. and BCD avthratic
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whan sbuing & COPI RS
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CRTEME

e RTEFM some more.

A compendium ol the most useful COP1800 Series

microprocessor’/memory application hints that have
sppeared in recent issues of the RCA Solid State News -

RCATE00

User Manual for the CDP1802
COSMAC Microprocessor

MPM-20TA  Sugpmnt Pras 35 00
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o -RTilbes

e RTFM some more. COSMAC ELF

The COP1802"s Place in Microcomputing Mistory
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°Inflltrate 2019 preso on Ghidra:

Three Heads Are SLEIGH
MaSteri ng NSA'! e Ghidra’s language for describing instruction sets to facilitate RE

Englnee e Disassembly: translate bit-encoded machine instructions into
human-readable assembly language statements
Alexei Bulazel

@0xAl - e Semantics: translate machine instructions into p-code instructions
XAleXxel (one-to-many) for decompilation, analysis, and emulation

. e Based off of SLED (Specification Language for Encoding and
glthub .com/0xAlex Decoding), a 1997 academic IL
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* Used the MSP430 definition as an example to follow.

walkthrough.txt

4 B walkthrough.txt x
1 Falkthruugh for creating a Processor in Ghidra
2
3 (it's gonna be long...)
5 Note: This is an overview, and not a substitute for learning the SLEIGH language
6
7  ## How Ghidra analyzes machine code:
8
3 Machine code instructions + SLEIGH Specification ==> (p-code generator) ==> disassembly + p-cg T T
11 Machine code instructions are first converted into p-code (a step which also generates dissas( 4p walkthrough.txt + v
turn converted by the decompiler into C.
12 2/ Diving in to one of these directories, we get the following:
13 p-code is a psuedo assembly language, intended to serve as an abstraction layer above instruc. 28
most architectures can be converted into p—code (technically any, as p-code is Turing complet: 29 glevi@Guyl-n:/mnt/c/Users/Guyl/ghidra_9.1 PUBLIC/Ghidra/Processors$ tree ./TI_MSP430/
efficiently enough by the Ghidra decompiler). 30 . /TI_MSP430/
14  This conversion has to be manually defined, and to do this, Ghidra uses a self-developed langi 31 E LICENSE. txt
il 32 Module.manifest
16 A SLEIGH Specification File defines the syntax and semantics of an ISA in a manner sufficient 33 data
machine code. 34 — build.xml
17 35 — languages
18 To define a processor module, we have to know how to write in SLEIGH. 36 — TI438Common.sinc
19 37 — TI43BX.sinc
@  ## Project structure 38 — TI_MSP430.cspec
21 39 — TI_MSP430.ldefs
22 The Ghidra "Processors" directory has a sub-directory for each processor family: 40 — TI_MSP430@.pspec
23 41 — TI_MSP430.sla
24 glevi@Guyl-n:/mnt/c/Users/Guyl/ghidra_9.1_PUBLIC/Ghidra/Processors$ ls 42 — TI_MSP430@.slaspec
25 6502 68000 6805 8048 8051 8085 AARCH64 ARM Atmel CR16 DATA Dalvik HCS@8 HCS1: 43 — TI_MSP43@X.cspec
Sparc SuperH SuperH4 TI_MSP43@ Toy ZB@ +tricore x86 44 — TI_MSP438X.sla
26 4 — TI_MSP43@X.slaspec
27 Diving in to one of these directories, we get the following: L— ti_msp430@.opinion
28 — manuals
29 glevi@Guyl-n:/mnt/c/Users/Guyl/ghidra_9.1_PUBLIC/Ghidra/Processors$ tree ./TI_MSP430/ MSP430. idx
(] . /TI_MSP430/ 9 MSP430.pdf

L— sleighArgs. txt

The bare minimum we need to implement a processor module is:

BWNES

. /MY_PROC/
Module.manifest
data
L— languages
my_proc. cspec
my_proc. ldefs
my_proc.pspec
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I Line1, Column 1 P master [Z) Tab Size: 4 Plain Text
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* Prepared a reference for all instructions.

sorted.txt

: 4P | sorted.txt X
1 m / IDL / Idle / 2 / Wait for DMA or interrupt; M[R@)-BUS
2 / LDN / Load via N / 2 / M(RN)-D; For N not @
3 1IN / INC / Increment Reg. N / 2 / RN+1-RN
4 2N / DEC / Decrement Reg. N / 2 / RN-1-+RN
5 3@ / BR / Short Branch / 2 / M[RP1-RP.0
6 31 / BQ / Short Branch if Q=1 / 2 / If Q=1 Then M[RP]-RP.® Else RP+1-RP
7 33 / BDF / Short Branch if DF=1 / 2 / If D=1 Then M[RP]-RP.® Else RP+1-RP
8 33 / BGE / Short Branch if Equal or Greater / 2 / If D=1 Then M[RP]-RP.® Else RP+1-RP
9 33 / BPZ / Short Branch if Pos. or Zero / 2 / If D=1 Then M[RP]-RP.® Else RP+1-RP
16 34 / Bl / Short Branch if EF1=1 / 2 / If EF1=1 Then M[RP]-RP.@ Else RP+1-RP
11 35 / B2 / Short Branch if EF2=1 / 2 / If EF2=1 Then M[RP]-RP.@ Else RP+1-RP
12 36 / B3 / Short Branch if EF3=1 / 2 / If EF3=1 Then M[RP]-RP.0 Else RP+1-RP
13 37 / B4 / Short Branch if EF4=1 / 2 / If EF4=1 Then M[RP]-RP.@ Else RP+1-RP
14 38 / NBR / No Short Branch (See SKP) 2 / RP+1-RP
15 38 / NBR / No Short Branch (See SKP) 2 / RP+1-RP
16 38 / SKP / Short Skip (See NBR) 2 / RP+1-RP
17 39 / BNQ / Short Branch if Q=0 / 2 / If Q=1 Then M[RP]-RP.® Else RP+1-RP
18 3A / BNZ / Short Branch if D not @ / 2 / If D not @ Then M[RP]-RP.@ Else RP+1-RP
19 3B / BM / Short Branch if Minus / 2 / If D=8 Then M[RP]-RP.@ Else RP+1-RP
26 3B / BNF / Short Branch if DF=@ / 2 / If D=8 Then M[RP]-RP.@ Else RP+1-RP
21 3B / BPL / Short Branch if Less / 2 / If D=0 Then M[RP]-RP.@ Else RP+1-RP
22 3C / BN1 / Short Branch if EF1=0 / 2 / If EF1=0 Then M[RP]-RP.® Else RP+1-RP
23 3D / BN2 / Short Branch if EF2=0 / 2 / If EF2=@0 Then M[RP]-RP.® Else RP+1-+RP
24 3E / BN3 / Short Branch if EF3=0 / 2 / If EF3=0 Then M[RP]-RP.® Else RP+1-RP
25 3F / BN4 / Short Branch if EF4=0 / 2 / If EF4=0 Then M[RP]-RP.® Else RP+1-RP
26 4N / LDA / Load Advance / 2 / M(RN)-D; RN+1-RN
27 5N / STR / Store via N / 2 / D-M(RN)
28 6@ / IRX / Increment Reg. X / 2 / RX+1-RX
29 61 / OUT 1 / Output 1 / 2 / M[RX]-BUS; RX+1-RX; N Lines=1
30 62 / OUT 2 / Output 2 / 2 / M[RX]-BUS; RX+1-RX; N Lines=2
31 63 / OUT 3 / Output 3 / 2 / M[RX]-BUS; RX+1-RX; N Lines=3
32 64 / OUT 4 / Output 4 / 2 / M[RX]-BUS; RX+1-RX; N Lines=4
33 65/ 0UT 5 / Output 5 / 2 / M[RX]-BUS; RX+1-RX; N Lines=5
34 66 / OUT 6 / Output 6 / 2 / M[RX]-BUS; RX+1-RX; N Lines=6
35 67 / OUT 7 / Output 7 / 2 / MIRX]-BUS; RX+1-RX; N Lines=7

Tab Size: 4 Plain Text




» XA LX X payphone — cdp1806.1defs
: : - 3 EH S « 2~ | [curentFils Gt @ v A & 0O Q %
oL 0 ‘ :
Y . >4 1 payphone ' cdp1806 = data ' languages & cdp1806.Idefs
‘ ’, l d a : a & - : T [ Project B I T & — & cdplB06idefs - 5 |-
- o c . =7 Y £ ~ Mpayphone -/git/payphone 1 <?xml version="1.0" encoding="UTF-8"?> v g
’ 4 . d 2 L] ~ [ cdp1806 g
BIRY, . it . e ® v M data <language_definitions> 5
5
k] ¥ -'f’"g“ages <language processor="cdpl8es" 2
2 & cdp1806.cspec S LT
@ : endian="big
1 1 1 - & cdp1806.Idefs .
| f size="16" 2@
. n l l n & cdp1806.pspec . ) :
| l | ° 3 # cdp1806.slaspec variant="default 5
4 % £ LICENSE version="1.8" £
< = & Module.manifest slafile="cdp1806.51a" =
& > [ Code patching processorspec="cdp1806.pspec”
t > lmLCD id="cdp1806:BE:16:default">
> ImPCB photos <description>CDP1804/1805/1806 processor 8-bit big-endian</description>
’ ‘-RGM <compiler name="default" spec="cdp1886.cspec" id="default"/>
# .gtignore </language>
& LICENSE A
- </language_definitions>
(izn README.md
> Il External Libraries
P@ Scratches and Consoles
»
1 4
0
g
§
g 2
s Y
£ 7
2 2
n 2
& Python Packages i TODO @ Problems M Terminal {3 Services ! Git
d 11 @ LF UTF-8 4spaces Python27 (SIR) P main

: i 1 SN ——— pm—




A T o T 'YX payphone - cdp1806.slaspec
: » X B H S « L~ | CurrentFile v Gt & v A &+ 0O Q =
oL 0 .
| y >4 X payphone ' cdp1806 = data ' languages & cdp1806.slaspec
E ‘ ” ‘l { ‘z : a e ; : § S Project @ T = & — { cdplsv6.siaspec T
' - o X X 2, ¥ £ ~ M payphone -/git/payphone 1 'l Main slaspec must define endianess and alignment v 2
h 4 : ; v MEcdpl806 g
i ® v M data define endian=big; 5
5
g v -'f’"g“age‘ define alignment=1; g
g & cdp1806.cspec
i 5 g . & cdp1806.Idefs ) ) . ) . . ] @
Y I f & cdp1806.pspec define space ram type=ram_space size=2 wordsize=1 default; # The CDP1806 is an 8bit CPU with 16bit memory space =
a | l g l | a ge e | | I | I O | l S o 8 # cdp1806.slaspec define space register type=register_space size=2; g
4 = £ LICENSE i
= & Module.manifest # General purpose registers =
& > M Code patching define register offset=0x80 size=2 [ RO R1 R2 R3 R4 RS R&6 R7 R8 R RA RB RC RD RE RF ];
[} ]
. > lmLCD
| ( 1 | < ( g l ] I ( > ImPCB photos # Originally I created specific definitions for high and lo bytes, but no need.
> IROM #
y . A # gitignore #define register offset=0x080 size=1 [ RB.1 R8.0 R1.1 R1.8 R2.1 R2.8 R3.1 R3.0
E“CENSE # R4.1 R4.8 R5.1 RS5.0 R6.1 R6.0 R7.1 R7.0
l l l 2 README.md # R8.1 R8.0 R9.1 R9.0 RA.1 RA.0 RB.1 RB.O
® > Il External Libraries : . : : : : . .
P Scratches and Consoles # RC.1 RC.® RD.1 RD.B RE.1 RE.® RF.1 RF.0 ];
# register selectors
define register offset=0x20 size=1 [ NP X ];
# accumulator and others
define register offset=0x30 size=1 [ D T I ];
# flags and status bits |
define register offset=0x40 size=1 [ DF Q MIE CIE XIE CIL ]; =
> # counter/timer values _
define register offset=0x58 size=1 [ CNTR CH ]; —
# simulate the physical input lines
define register offset=0x60 size=1 [ EF1 EF2 EF3 EF4 ];
# simulate the physical interrupt lines
define register offset=0x70 size=1 [ CI XI ]; =
" define token instr (8)
opbyte = (0,7
opbits1_7 = (1,7)
e P opnibble = (4,7)
¥ - reglé = (8,3)
imm@_& = (8,3
portl = (8,2) # Port number for OUT/INP opcodes
efline = (8,1) # There are 4 EF lines —_
intline = (8,8) # There are 2 interrupt lines
portdir = (3,3) # Port operation directon: 1 = INP, 8 = OUT G
i o
H
attach variables [ reglé ] [ R8 R1 RZ R3 R4 RS Ré R7 R8 R? RA RE RC RD RE RF ]; §
attach variables [ efline ] [ EF1 EF2 EF3 EF4 ];
2 attach variables [ intline ] [ CI XI ]; :
£ 2
- : B
2 define token data8 (8) S
n imm@ - (@ T E
£ Python Packages TODO @ Problems  EM Terminal {3 Services [} Git

d 11 @ LF UTF-8 4spaces Python27 (SIR) P main
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* Language definitions.

s:ANrechitecture
defiassETons .

e Pseudo-1nstructions

and macros.

-

payphone ' cdp1806 = data

¥ Project

Structure

F Pull Requests

3 Bookmarks

HS « L~  CurrentFile v

[ Project € =
~ I payphone
v M cdp1806
v M data
~ [ languages
& cdp1806.cspec
# cdp1806.Idefs
& cdp1806.pspec
& cdp1806.slaspec
& LICENSE
& Module.manifest
> M Code patching
> LCD
> [E PCB photos
> I ROM
i .gitignore
& LICENSE
(% README.md
> 1l External Libraries
P@ Scratches and Consoles

fait/

£ Python Packages

TODO @ Problems

payphone - cdp1806.slaspec
Gt v A 0

languages é cdp1806.slaspec
@ — H cdp1806slaspec

= \u,12)
signls = (15,15)
simml6 = (0,15) signed

#in # # #
# Psuedo Instructions
#in H HH ##

define pcodeop busOutput; # M(R(X)) =+ BUS;
define pcodeop busInput; # BUS 2 M(R(X)); BUS 2 D

#i# HH HH #
# Macros
#i# HH HH #H

# Macros to represent read and write to R(X)

# dest = R(X)

macro getRX(dest) {
local regofs:2 = &R0 + zext(X * 2);
dest = x[register]:2 regofs;

# R(X) = src

macro setRX(src) {
Tlocal regofs:2 = &R0 + zext(X x 2);
*[register]:2 regofs = src;

# Macros for flags for math operations (inspired by 8051 definitions)
macro addflags(opl, op2) { # Flags set by add instructions

DF = (carry(opl,op2)); # Check for carry

macro subflags(opl, op2) { # Flags set by sub instructions
DF = (opl < op2); # Check for carry

macro increase(opl) {
opl = opl + 1;

}
macro decrease(opl) {
opl = opl - 1;
].
#i# # #H ##

# Short jumps: offset is absolute 8bit, and replaces low byte of R(P)
# Long jumps: offset is absolute 1ébit but BIG ENDIAN

AbsAddr8: loc is imm8 [ loc = (inst_next & Oxff@e) + imm8; ] { export *:1 loc; }

B Terminal {3 Services P Git

@& LF UTF-8 4 spaces

Pythan 2.7 (SIRI)
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