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¢ CORERIVERE MiIDAS1.0 family= 11£2| 80C52 S &4 microcontroller =0|L}.
¢ ZIN = A2t Intel 80C520f HISHH XICH 3t tit=Ct.

VI1JIHAH I =425 0 12 2
€ MIDAS1.0 family2 SIJtH0l F=He|==:

v 9bit ADC / 8bit PWM /7 WDT / LVD / POR.

& NEARE 01| Rl 8 E9F E2ES
¢ 23 Natd X

® AEX 2 MDS & M3

¢ AESHI| 92 training-kit system
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1. MZ W& (A=)

A. MiDAS1.0 Family - GC80C520G H & (&gt MCU)

Mask-ROM| EPROM RAM &k ZFIt4=| T/C 2| ADC PWM Y== INE=DIE=
M (byte) | yte) | Byte) | (v) |MH2) (16/bits) oz et ["WPTlpit x chy| bt x ch)| = Package e, A2
GC87C520G0-PL441 36 | 44-PLCC Now
GC87C520G0-LQ441 20 36 | 44-MQFP D Now
GC87C520G0-P401 - 8K 256 |27~55| o0 | 3 [LUARTIYES| - - 32 | 40-PDIP SOR Now
GC87C520G0-SP28I 22 | 28-spDIP Now
GC87C520G0-S0281 22 | 28-s01C Now
GC81C520G0-PL441 36 | 44-PLCC Now
GC81C520G0-LQ441 20 36 | 44-MQFP D Now
GC81C520G0-P401 8K - 256 [27~55| oo | 3 [LUARTIYES| - - 32 | 40-PDIP POR Now
GC81C520G0-SP28I 22 | 28-spDIP Now
GC81C520G0-S028I 22 | 28-s0IC Now
GC80C520G0-PL441 0 36 | 44-PLCC D Now
GC80C520G0-LQ441 ROMiless 256 |27~55| o0 | 3 [LUARTIYES| - - 36 | 44-MQFP POR Now
GC80C520G0-P401 32 | 40-PDIP Now

* MIiDAS family2| s2F s=1t=== 5Vl Al 40MHzO|C}t.
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1. MZ W& (A=)

B. MiDAS1.0 Family - GC80C520A H 2 (ADC & MCU)

A= Mask-ROM| EPROM RAM oY | T/(.: ’—(l_ae‘ WDT .ADC .PWM 2 _% = Package J1Ef INE=W) 8=
(byte) (byte) [ (Byte) (V) | (MHz) |(16bits)| & =& (bit x ch)( (bit x ch)| &I A9
GC87C520A0-PL44I1 36 44-PLCC Now
GC87C520A0-LQ441 40 36 44-MQFP LVD Now
GC87C520A0-P401I - 8K 256 |2.7~5.5 (20) 3 |1 UART|YES| 9x4 8x2 32 40-PDIP POR Now
GC87C520A0-5P281 22 28-SPDIP Now
GC87C520A0-50281 22 28-S0OIC Now
GC81C520A0-PL441 36 44-PLCC Now
GC81C520A0-LQ441 40 36 44-MQFP LVD Now
GC81C520A0-P40I 8K - 256 |2.7~5.5 (20) 3 |1 UART|YES| 9x4 8x2 32 40-PDIP POR Now
GC81C520A0-SP281 22 28-SPDIP Now
GC81C520A0-5028I 22 28-S0OIC Now
GC80C520A0-PL44I1 40 36 44-PLCC LVD Now
GC80C520A0-LQ441 ROMless 256 |2.7~5.5 (20) 3 |LUART|YES| 9x4 8x2 36 44-MQFP POR Now
GCB80C520A0-P401I 32 40-PDIP Now

* MiDAS 1.0 family2l S S=1t=== 5.0V0ll Al 40MHzOI Ct.
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¢ CPU ¢ &0IS UART
v" 8-bit turbo 80C52 = v Ats =4 Q1AL HEl Z2Z2 MM 2te S
v Ass /10000 =] € 2-channel 8-bit 11=5 PWM

v' Intel 80C522 EI/HANH =& s & _
@ 4-channel 9-bit ADC

2H =3}
¢ 0/4/8Kbytes ==& JhSE ROM v =% 30§ 100K sample (@8 MHz)
€ 128/256bytes RAM v Y8 S Flt+E T2 MO 2 £F Jts
¢ H2 #2 2.7VH A 5.5VIHA HE B3 ¢ 13QHEE 243 (612 2/F 24H)
_ v EFOIDY 0/1/2, UART, ADC, WDT, LVD,

* SR =4 oo Y

v =04 40MHz @4.5V ~ 5.5V v 4 SO QIHYE 24822 & NMI

v Z 0 20MHz @2.7V ~ 3.3V * 24 gy
® =8 =5 :-20°Cto85°C v EAO I 2 2|Al
 32/36719 Y& TS &H5| programg = v 25 el

o|= v HEY AE 2N

v J|2&83 22 Intel 80522 S8 v (e X0l Watchdog EHOIDH 2|4l

v YEAS MmO IH ¢ M AQ

v TIL &9 cl &1t CMOS = & logic el & v 25 M2 : 0 20mA @5V, 40MHz
& EMI &2t RE : AEHXOI ALE S X v dA 872U 1uA
& MEO AHE 52 € E.S.D. protection up to 2,000V
@ 27-bit T2 20| J}s 3 Watchdog E+OI O € Latch-up protection up to £200mA
& 16-bit 10101/} 2E 3% ¢ Package :

v" 44-PLCC, 44-MQFP,40-PDIP, and 28-SPDIP/SOIC
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3. Block Diagram

RESET XTALL  XTAL2 P4[3:0]Y  P3[7:0]  P2[7:0]  P1[7:0]  PO[7:0]

RESET
4 Port s s :

|
: |
| |
| |
| |
| |
| |
| |
| |
| |
' :
|
' v External Controller l
|
| Osc. ADC Interrupt OTP I/F |
| Controller Controller :
| |
| |
| |
l TURBO i
I 80C52 CPU BUS |
| CORE :
: l
| |
|
POR i |
| RAM eproM; | LMerO pwMo| |
| wo | l(128/2568) ROM Timerl | | UART| | WDT }
: (0/4/8KB) Timer2 PWM1 }
|
: l
| |
R T D S T (I )
ALE PSEN Voo EA/ VPP Ve

1) P4[3:0]= 2= 44-PLCC2} 44-LQFP type Package2 & <20l AIE& 4= QUL

@5 CORERIVER MiDAS1.0 Family [8]



PWM1 /T2 /P1.0
ADC1 / T2EX / P1.1
ADC2 / P1.2
ADC3/ P1.3
INT2 / P1.4
INT3/ P1.5
INT4 / P1.6

INTS / P1.7
RESET

RXD / P3.0

TXD / P3.1

INTO / P3.2
INT1/P3.3
PWMO / TO / P3.4
T1/P3.5

WR / P3.6
RD/P3.7

XTAL2

XTAL1

Vss

@> CORERIVER

EIEEEEEEEEEEEERRREEEE

dI0bd-0¥0ZS24829
4IAIHIHOD €Y
EEEEEEEEEEEEEEEEREELE

[ 40-PDIP ]

Voo
P0.0 / ADO / ADCO
P0.1/ AD1
P0.2 / AD2
P0.3 / AD3 INT3 / PLS
PO.4 / AD4 INT4 / P1.6
P0.5 / AD5 e
INT5 / P1.7

P0.6 / AD6 RESET
P07/ AD7 RXD / P3.0
TR P43
GELI|EROC TXD / P3.1
E§E7N A15 ) 71722
P2:6;A14 XL P83

PWMO / TO / P3.4
P2.5/A13 TR
P2.4/ A12
P2.3/All
P2.2 / A10
P2.1/A9
P2.0/ A8

FISIEIEEEEEEES

O - o

~7 iy
NOOE - o = N M
Eaodcaan lajalalia)
= < << - - L C I
~~ ~ ~ ~ ~ ~
T O AN~ O O - N M
FEAARY LSRR S
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[ ]
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e e i e e e e e e e

(2]
XTAL2 [B]
XTALL [E]

VSS IE
P4.0 3]

A8/ P2.0 [
A9/ P2.1 [
A10/P2.2 [R]

WR/P3.6 [&

Al1/ P23 [T
A12 /P24 B

RD / P3.7

[ 44-PLCC ]

MiDAS1.0 Family

P0.4 / AD4
P0.5 / AD5
P0.6 / AD6
P0.7 / AD7
EA/ VPP
P4.1

ALE / PROG
PSEN

P2.7 / A15
P2.6 / Al4
P2.5/A13



4. Pin 71 (A=)

T
PWM1/T2/P1.0 [1] ®
ADC1 / T2EX / P1.1 [Z]
ADC2 / P1.2 [3] ‘
Ac/PL3 A ga
RESET [5] Q&
RXD/P3.0 [6] @& 8
™p/P31 [Z] B =
wro/p2 B B2 m
INTI/P33 ] % 3 ]
PWMO / TO / P3.4 [I0] %o Z
/s @ QB
xTA @ 97 oy
XTALL [33]
Ve [14]

[ 28-SPDIP/SOIC]

@> CORERIVER

28
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25
24
23
22
21
20
19
18
17
16
15

Voo INT3/P1.5
oo g
0 iNT5 / P1.7
hos RESET
by RXD / P3.0
P2.7 i
P2.6 A
P2.5 INTO / P3.2
o iNT1 / P3.3
o PWMO / TO / P3.4
o T1/P3.5
P2.1

P2.0

[E] [ el [ [N [o] o ] ] [N ]
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Eaodcaan lajalalia)
= < <<+ T I
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o = 00 O O O
A OO0 >000o0
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= m
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= m
v )
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OoNN+H B9 f MY
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I8 22339
[ 44-MQFP ]

MiDAS1.0 Family

P0.4 / AD4
P0.5 / AD5
P0.6 / AD6
P0.7 / AD7
EA/ VPP
P4.1

ALE / PROG
PSEN

P2.7 / A15
P2.6 / Al4
P2.5/A13
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e ke 29 =
Voo &= o™ et -
Vgo = M Oetes -
RESET =] 2L 2|l -
XTAL1 = 2|2 Crystal & -
XTAL2 £ 22 Crystal & -
T o124 2|2 ROM Access Enable (EA=0 - L Rom Access Disable, EA=1 > 2| %) VPP
=" Ol B2 M AN M= tEICH
ALE UEs =X X S PROG
PSEN 24 Program Strobe 61 & (2/|% ROM £ I & 41 3) -
PO[7:0] ol = o4 Schmitt Trigger 2 & &£ = Push-pull/Open-Drain 2822 TZ ) Jisst &8 & | P0.0/ ADO / ADCO
' == X, Pull-up M&2 AZEINHZ MO E = UL P0.1~P0.7 / AD1~7
P1.0/T2/PWMI1
P1[7:0] o = o4 Schmitt Trigger 2 2 or Push-pull 2222 T2 ] 30| Jtsg & SRl P1.1/ T2EX / ADC1
' ==- Pull-up M&2 ATEY R MO £ ACH P1.2~P1.3 / ADC2~ADC3
P1.4~P1.7 [ INT2~INT5
_ Schmitt Trigger &2 or Push-pull 222 T = )80| D=6t U&= CHALL
. ol=a4 ~ ~
P2[0:7] BES | pullup HES ATENZ MR 4 UL P2.0~P2.7 ] ABAIS
P3.0 / RXD
P3.1/ TXD
P3[7:0] ol = o4 Schmitt Trigger & or Push-pull £ QE T2030| Jisst & i Eg'ﬁ"/'l?s//Pw;%NINTl
: 5= SIE=] n = :
P3.6 / WR
P3.7 / RD
P4[3:0] o1 = 24 Schmitt Trigger 2 = or Push-pull &= EE L2 )0 Jtsg dE- tHAL )
' == Pull-up &2 A ZES0Z MOIE & ACH

@> CORERIVER
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6.1. B2 #=£

e _ i :
1 b 1 :
: ROM ! !
! ; Family TableS & X35tct !
| i o= ||
| : FEhy===-mmm- RAM |
i 1 | = :
: : : :ih;l SFR :
| 1 1 Onl :
: / \ : ) TPH. i (Only D(i reci/) !
i ! 80 x 8bit t+.. 1 Indirect) |
i | (Scratch Pad) 1 86h :
| : 30H i i
i 2l = LH = | 2FH 1 L= :
: _ROM _ROM | 16x8bit (128bit) | RAM :
i (EA = 0) (EA=1) | HIEE =AXEH Jts i (Indirect or |
: : 20H | Direct) |
| . . : RO|R1|R2|R3|R4/R5|R6|R7| BANK 3 !
L NSO A RORUR2RaIRaRs[ReRY a2t 0 000N TR :
. RO|R1/R2|R3[R4|R5|R6|R7| BANK 1 ..
ol E\ 2 EI "= 00H |RO|R1|R2|R3|R4|R5[R6|R7| BANKT
PSEN WR RD
[Z208 H2al ] [ CIOIE B2l ]
(Read Only) (Read and Write)
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6.2. SFR (5= J|=s dIXIAH) Map

(Only
Indirect)

SFR
(Only
Direct)

e
RAM

(Indirect or
Direct)

00h

@> CORERIVER

[ ] :MiDASL.0 Famiy0i Al A2 &JtEl SFR

]

: 0lchH AtE=

Flofl ol .

EIP
B
EIE ADCR | ADCON
ACC ADCSEL |DALTSEL| POSEL P1SEL | P2SEL | P3SEL
WDCON PWMOCON PWM1CON| PWMOD | PWM1D
PSW
T2CON | T2MOD | RCAP2L | RCAP2H TL2 TH2
PMR STATUS
IP SADEN
P3 IPH
IE SADDR
P2 P4 PASEL
SCON SBUF
P1 EXIF
TCON TMOD TLO TL1 THO TH1 CKCON
PO SP DPL DPH PCON
DALTSEL :

- ©+Xl 8/10/20pin DIP/SOP packagedil Jts.
- 40DIP/44PLCC/44LQFP/28DIP/28SOPOl Al Ol I XIAEIE AtESSHAI Zet.

MiDAS1.0 Family

FFh
F7h
EFh
E7h
DFh
D7h
CFh
C7h
BFh
B7h
AFh
A7h
9Fh
97h
8Fh
87h

[13]



6.2.

SFROfl CHet 2

4 80C52 SFR il XIAH

€ MiDAS1.0 FamilyOll A2

& Jt= SFR dl XA H

diAAH 0I5 el Al gt diAAH 0I8 ol Al gt
ACC Accumulator 00000000
B B Register 00000000
PSW Program Status Word 00000000
SP Stack Pointer 00000111 POSEL Port 0 Pull-up Control 11111111
- P1SEL Port 1 Pull-up Control 00000000
DPTR Data Pointer (2 bytes) P2SEL Port 2 Pull-up Control 00000000
DPL Lc_)W byte 00000000 P3SEL Port 3 Pull-up Control 00000000
DPH High byte 00000000 PASEL Port 4 Pull-up Control ****0000
P4 Port 4. Only Available for 44PLCC Fxxx1111
Eg EorE (1) ﬁﬁﬂﬁ ALTSEL |Alternative Function Selection **000000
P> Pg:t 5 11111111 only for 8/10/20 DIP/SOP Package Type
P3 Port 3 11111111 Don't use in 40DIP/44PLCC Package Type.
1P Interrupt Priority Low 10000000
IPH Interrupt Priority High 10000000 PWMOCON [ PWM 0 Control 00000000
IE Interrupt Enable Control 00000000 PWM1CON | PWM 1 Control 00000000
PWMOD PWM 0 Duty Data 00000000
TCON T/C 0/1 Control 00000000 PWM1D |PWM 1 Duty Data 00000000
TMOD T/C 0/1 Mode Control 00000000
T2CON T/C 2 Control 00000000
T2MOD T/C 2 Mode Selection FFAFEF00 ADCON ADC Control & ADC Result LSB 001000*0
- ADCR ADC Result Value Including MSB bit 00000000
THO T/C 0 High byte 00000000 - . ~
TLO T/C 0 Low byte 00000000 ADCSEL ADC Channel Selection and ADC Input Clock Divide Control | 000*0000
TH1 T/C 1 High byte 00000000
ULl T/C1 Low byte 00000000 WDCON Power Flag and Watchdog Timer Control *1010000
TH2 T/C 2 High byte 00000000 CKCON Watchdog Timer and 4-cycle Switching Control 00000***
TL2 T/C 2 Low byte 00000000 PMR Power Management Control ialaiaial Viokel
RCAP2H T/C 2 Capture Reg. ngh byte 00000000 EXIF Added External Interrt_,lpt_ and LVD Control 00001**1
RCAP2L T/C 2 Capture Reg. Low byte 00000000 EIP Extended Interrupt Priority *0000000
EIE Extended Interrupt Enable *0000000
SCON Serial Control 00000000 STATUS Crystal Status FHRAQFAHAN
SBUF Serial Buffer 00000000
SADEN Slave Address Mask Enable 00000000
SADDR Slave Address 00000000
PCON Power Control 00*10000
Fo| . HIE *& HECIXl Zct. 0| HHESO| =3LH 2&Ass 222 A0IC
@> CORERIVER MiDAS1.0 Family [14]




s 24 &9 5F a44 &9
ADD Addition CLR Clear bit
ADDC Addition with Carry SETB Set bit
SUBB Subtraction with Borrow CPL Complement bit
. . INC Increment ANL AND bit
Arithmetic DEC Decrement ORL OR bit
MUL Multiply Boolean MOV Move bit
DIV Divide JC Jump if Carry is set
DA Decimal Adjust JINC Jump if Carry is not set
JB Jump if bit is set
ggt g';D JNB Jump if bit is not set
. JBC Jump if bit is set and clear
XRL Exclusive OR bit
CLR Clear
. CPL Complement ACALL Absolute Call
Logical RL Rotate Left LCALL Long Call
RLC Rotate Left with Carry RET Return from Subroutine
RR Rotate Right RETI Return from Interrupt
RRC Rotate Right with Carry AIMP Absolute Jump
SWAP Swap Nibbles LIVP Long Jump
SIMP Short Jump
mgxc mgzg gszlae Branch JMP Jump Yvith DI.:’TR
MOVX Move Data to Ext. RAM iz Jump !f ACC IS 2€r0
PUSH PUSH ) INZ Jump if ACC is not zero
Data Transfer CJINE Compare and Jump
POP POP if not equal
ig:D Eiﬁg::gg Low-digit DINZ Decrement and Jump
if not zero
NOP No Operation

@> CORERIVER

MiDAS1.0 Family
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6.4. CPU E{O|H

4 MiDAS1.0 family 2t Intel 80C522| EtOl 2 HI W

XTAL1

IR X InsTOo >:< IN-T'Tl X IN?TZ ' IN?B A ><

CORERIVER % ﬁm — i I
eLo0es20 PORTO X INsTo XADDL_1X INSTL ><AIIDDL_2>< IINST2 ><AIIDDL_3>< INST3 ><i
L)1 L L 1 I >< i

1 X

|

|

l

|

!

—

X X

| |
PORT2  ADDHO X  ADDH1 X  ADDH2 X  ADDH3 D

| | | | | |

1-byte 1-J|HI0 3| SE 0| (4 clocks)
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | |

| |
1-byte 1-J|H O =I| BE N (12 clocks)
|

S5|S6 | S7 | S8 | S9 |S101S11(S12]

| | | | l | | | | |
Intel IR INSTO >|< INST1 >|< INST2

} |
80C52 ALE | |
| }
PSEN L
| | |
PORTO :>< ADDL_12 X INST12 ADDL_21 INST21 ADDL_22 INST22 ><:

PORT2 :>< ADDH_12 X ADDH_21 X ADDH_22 X

@> CORERIVER MiDAS1.0 Family [16]



6.4. CPU Timing : MOVX Write Timing

K21 OMAHN =31 M2 I1AHA =21 H3IHO =II

| |
|SL S2,S3,S4|SL, S2, S3, S4[S1 S2,S3, 54
' | | | | | | | | | '

|
IR 1sto X INST1 X MOVX Write Instruction X INST2 ><

we T L 1L T 1 T
e [ [ || [

= : | |

|

PORTO >< INST1 XADDL_DX MOVX XADDL 2X INST2 XXRAM_LX MOVX Write Data XADDL_3X INST3
[ [
| A |
I MOVX write data |
i MOVX address i
| / |
| |

PORT2  ADDHO X  ADH1 X  abH2 X XRAM_H X ADDH_3
[

@5 CORERIVER MiDAS1.0 Family [17]



6.4. CPU Timing : MOVX Read Timing

K21 OMAHN =31 M2 I1AHA =21 H3IHO =II

| |
|SL S2,S3,S4|SL, S2, S3, S4[S1 S2,S3, 54
' | | | | | | | | | '

|
IR INSTO >< INST1 >K MOVX Read Instruction X INST2 ><

me T L 1L T —1 I
e [ [ || [

|
|
|
— T 1
RD | |
|
|

|
|
PORTO >< INST1 ><ADDL_1>< MOVX ><ADDL_2>< INST2 ><XRAM_L>—< MOVX Read Data >—|—<ADDL_3>< INST3
K

|

MOVX read data :

I

MOVX address :
I

I

/

PORT2  ADDHO X  ADH1 X  abH2 X XRAM_H X ADDH_3
[

@5 CORERIVER MiDAS1.0 Family [18]



ot 2 f GC80C520 W77C32 DS80C320 87C52
=< (CORERIVER) (Winbond) (Maxim) (Intel)
MUL AB
DIV AB 12 clocks 20 clocks 20 clocks 48 clocks
MOVC A, @A+PC
MOVC A, @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
JVMP @A+DPTR 8 clocks 8 clocks 12 clocks 24 clocks
RET
RETI 8 clocks 8 clocks 16 clocks 24 clocks
INC DPTR 4 clocks 8 clocks 12 clocks 24 clocks
DEC DPTR 4 clocks 8 clocks Not exist Not exist
Others Same Same Same -

@> CORERIVER
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CHAL : PORTO[7:0]

SAF 28EEF CHRL (Intel S &t).
CHXl PO.02H Ot 2] &3 Eloz AFEE == UCH (ADC £ < 0).
L0 2 M, POSFRE A=sHE2 2 "FFh"2 2 4 & = L.
HEINOZ Pull-up H& =

SOl-=8-M) BE2 St 0| OtLlct SFR AIXNIAHE 8i=Ct.
v ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

® ¢ 6 00

¢ PORTO &Y
v ADCSEL (E2h) : ADC 22! A& 2| X AF

H X AL
ADIV2 | ADIV1 | ADIVO - ADC3 | ADC2 | ADC1 | ADCO 2l = 2/UI0H —— 1
Pull- POSEL.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) e M2 ----- — up .
® ADCO : '1°0] PO.00I Al ADCO /24 ek, ; j—q S :
‘001 PO.OOIA CIXIE et He : o/ ...... .
@ ADIV2, ADIV1, ADIVO : ACD & 534 2XH ZH. ]

Q
CPU BUS <> P0.0 — X
¥ POSEL (E4h) : PO Pull-up & 0f &I XIAEf SFRQB oo

POSEL.7 | POSEL.6 | POSEL.5 | POSEL.4 [ POSEL.3 | POSEL.2 | POSEL.1 | POSEL.O
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

® POSEL[7:0] : PuII-up XI 8 ON/OFf & e CXE &= ‘—§ i—"
= Pull-up 4 & ON /1 = Pull-up M & Off

I’vII = 0ll PORTO Pull-up M &2 OFF&ICH, )
P ADC £ 212 « o/o
v/ PO (80h) : PORTO di| X| A& @---—---"
PO.7 P0.6 PO.5 P0.4 PO.3 PO.2 PO.1 P0.0 ADCO

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@5 CORERIVER MiDAS1.0 Family [20]



CtX}: PORTL[7:0]

AL &ghel HHXt (Intel 8052 S &H).
P1.1/P1.2/P13= 02 & TIoz AMEE 4 JCHADC 2 M 1/2/3).
SEA Pull-up 4 =&,
SFRBIEDJI"1"0|H CHE &8 J|s2 =2 AtEE L
v P1.0 = T2, PWM1 / P1.1 = T2EX, ADC1 / P1.2 = ADC2 / P1.3 = ADC3 / P1.4 = INT2 / P1.5 = INT3 / P1.6 = INT4 / P1.7 = INT5

SADl-=&-MI| HAON = XA+ B0l OtLict SFR AIXIAHE 8i=CH.
v ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

¢ PORT1 &Y
v ADCSEL (E2h) : ADC 23 € gj|X| AE

* 6 00

2

: [2 de Jjso =2 T
ADIV2 | ADIV1 | ADIVO ADC3 ADC2 ADC1 ADCO Pull- P1SEL.1
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O0) ] - :
e ADC1: 1=PL.10IlA ADC1 212 Me 0= CIXE ot My, 2 0SC i
®© ADC2: 1=P1.20A ADC2 212 e 0= CIXIE 212t Med, - puse [TV~ | 1
0 - olad AlEH = & Oled A{EH
v PASEL (ESh) : P1 Pull-up FIOf &% A€ S

P1SEL.7 | P1SEL.6 | PASEL.5 | P1SEL.4 [ P1SEL.3 [ P1SEL.2 | PASEL.1 | P1SEL.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® P1SEL[7:0]: Pull-up X ON/OFf € CIXE &8 <—<]—<'
0 = Pull-up & ON /1 = Pull-up H & Off
2|4 S0l PORT1 Pull-up K& ON. e
ADC E5 2 « e,
v P1 (90h) : PORT1 &I XI AF SRR
P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0 ADC1

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
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¢ S A 2ESE X (Intel 8052 S &).

¢ HEX pull-up M M.

¢ SJ|-=8-MI| YW= A EO| OtLiet SFR dIXIAHE gi=Ch.
v

¢ PORT2 £Y
v P2SEL (E6h) : P2 Pull-up X & M 0f 2l X AH

P2SEL.7 [ P2SEL.6 | P2SEL.5 | P2SEL.4 | P2SEL.3 | P2SEL.2 | P2SEL.1 | P2SEL.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(D)

® P2SEL[7:0] : Pull-up X & ON/Off & €4
0 = Pull-up & ON /1 = Pull-up § & Off
214! =0l PORT2 Pull-up X & ON.

v P2 (AOh) : PORT2 2| Xl A

p2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@> CORERIVER

ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C/ CLR PX.Y / SETB PX.Y

T

puil | P2SEL.0

— up |
2 0SC
Pulse| ({ ~“— | 177777

CPU BUS <> P2.0 —
SFR
QB—*
xg o= <—<]—

MiDAS1.0 Family
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CHAL : PORT3[7:0]

® S A 2LYSE CHXI (Intel 8052 5 3H).
¢ HEXMOZ pull-up &t MEHE 28
¢ SFRHIEDJI™"0IH L2 JIs2Z AFSEIC

v P3.0 = RXD / P3.1 = TXD / P3.2 = INTO / P3.3 = INT1 / P3.4 = TO, PWMO0 / P3.5 = T1 / P3.6 = WR / P3.7 = RD
¢ SJ|-=8-MI| YW= A EO| OtLiet SFR dIXIAHE gi=Ch.

v/ ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ / MOV PX.Y, C / CLR PX.Y / SETB PX.Y

¢ PORT3 &Y
v P3SEL (E7h) : P3 Pull-up HIO{ &I X AE

P3SEL.7 | P3SEL.6 | P3SEL.5 | P3SEL.4 | P3SEL.3 | P3SEL.2 | P3SEL.1 | P3SEL.0 LE JIsa &4 —|_
pulc]l | P3SEL.O
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) - up :
® P3SEL[7:0]: Pull-up X & ON/Off Z& 2 0sC |
0 = Pull-up & ON / 1 = Pull-up X & Off Pulse [T V+— | {-—--- :
2|4l Z0il PORT3 Pull-up X & ON. Q
CPU BUS > P3.0 = 4
v P3 (BOh) : PORT3 | X A SFRQB l

P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

Oxe aa«—ﬂ—

@5 CORERIVER MiDAS1.0 Family [23]



CHAL : PORT4[3:0]

OZ Pull-up M MENHE Z2&.
4-pin PLCC package?2| 20l AIE Jts.

SADl-=E-MI| HAON = XA+ B0l OtLiet SFR AIXIAHE 8i=LC1.
v ANL / ORL / XRL / JBC / CPL / INC / DEC / DINZ

S A

* 6 00

¢ PORT4 £dY
v PASEL (A6h) : P4 Pull-up MO &I X AE

P4SEL.3 | PASEL.2 | P4SEL.1 | P4SEL.0 —E P4SEL.0
Pull- :
R/W(0) R/W(0) R/W(0) R/W(0) up j
® P4SEL[3:0]: Pull-up X & ON/Off Z X 2 05C !
0 = Pull-up M & ON/ 1 = Pull-up X & Off Pulse —O| -------- :
2|4l =0l PORT4 Pull-up X & ON. Q
CPU BUS 4> P4.0 4
v P4 (A5h) : PORT4 &l X| A H SFRQB )| |

P43 | P42 | P41 | P4.0

R/W(L) R/W(1) R/W(1) R/W(1)
CIXE &= ‘—<]—

@5 CORERIVER MiDAS1.0 Family [24]



6.6. LVD (H&

=Pl

¢ Z U= I 2 elA : 2.5V
¢ Z U=R I 27 A : 2.5V
& Optional Il 2F CIHEE : 4.0V
® A B3t
POF POR PFI
A X>1 X>1 X
B 1 1 X>1
C X X X>1
D X>1 X>1 1
- POF is a mirror of POR.
A
5.0
S 4.0
>8 2.5
0
2.5V 2.5V
POR Pulse [ ] [
4.0V 4.0V
PFI Pulse [ ]

@5 CORERIVER

v EXIF (91h) : 9/% QIHZE Z2§0 X AH

IE5 IE4 IE3 IE2 XT - - BGS
R/W(1)

R/W(0) R/W(0) R/W(0) R/W(0) R(1)

® BGS : Band-gap Select

0=LVD 22 Off / 1=LVD 22 ON
v PCON (87h) : It MO &l KIAH
SMOD1 [ SMODO - POF GF1 GFO PD IDL
R/W(1) R/W(0) R/W(0) R/W(0) R/W(O)

R/W(0) R/W(0)

® POF I 2T HA
e PD oe O=2 blE

v WDCON (D8h) : Watchdog & I} AHEH &l XI A E
WTRF | EWT | RWT

WDIF

POR | EPFI | PFI
R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)

ePOR : I}Y S 2|4l BA
OEPFl : IIY 9= OIHYE 58
OPFl : IS 9F OIERUE HA (HA1@3VER
PD | BGS
— POR
LVD_OFF
» POF
Lvp | -POR Pulse > POR Reset
EPFI
PFI Pulse‘

y I— .
PEI j—> PFI interrupt

MiDAS1.0 Family [25]




WDT (Watchdog Timer)

€ Watchdog Et& 0Ot=2 gt
v Jl2&£d : WD[1:0] = [0,0] v WDCON (D8h) : Watchdog & T+ AEH &I Xl AH
POR EPFI PFI WDIF | WTRF EWT RWT
WD1|WDO QB & E EtY 0l (@25MHz) 2|4l EtY 0t (@25MHz) R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
0| o0 217 clocks 5.24 ms | 217 + 512 clocks 5.26 ms ® POR : It¥ 2 2
OEPFI : Y 2T QAIEHUE 2 (1: 32, 0: 2X)
0 1 2%0 clocks 41.94 ms | 22° + 512 clocks 41.96 ms OPFI : IS 22 QI E TA|
3 » ® WDIF : Watchdog EtOI01 QIEIEHE HA
1 | 0| 2¥clocks 335.54ms | 2 + 512 clocks |  335.56 ms e WTRF: Watchdog EFOID 214! EAl X S/W= XIS & T
1 1 2% clocks | 2,684.35 ms | 226 + 512 clocks | 2,684.38 ms ® EWT : Watchdog EtOI0H 2I® 51 &(1: 51 &, 0: =KI)
® RWT : Watchdog EIOIHE THELAIZA.
27-bit Counter CKCON[7:6] EIE.4
CLK 0 17| |20 (23| [26 WD1 | WDO EWDT
WDCON.3
226 F' WDIF ) » OIHHEHE
Al
2l s s |
RWT
520 P12 clocks D—«—» WDT 24!
WDCON.0 01 Y |_
217 EWT
00
WDCON.1
WTREF |«
WDCON.2

@> CORERIVER MiDAS1.0 Family [26]



6.8. EtOIH/3t=2H

EtOIH O/1

€ Intel 80C52 EIOIHH/It=2H 2t VIS0 &

® LTEIANZ time baseS & EH: 4 clocks

v CKCON (8Eh) : 22! M 0f Al Xl AL

T2M

&= 12 clocks WD1

WDO TiM TOM -

R/W(0) R/W(0) R/W(0) R/W(0) R/W(O0)
2| zco == 2c2 oc .
® TIM : EtOI0{ 12 time base & EX
EtO (M1,M0=00)|(M1,M0=01) (M1,M0=10) (M1,M0=11) T1M=1, time baseJ} 12 2210| OtLIct 4 2
® TOM : EtOIH 02 time base & &4
8-HlE T/C _)8;'0?0/%'(;'-;)5 TOM=1, time baseJt 1222{0] OfLI2} 42,
EFOIOIO |13-HIET/C|I6-HIE T/C| RS MY = e T
(TLO € THO) _)B'Et:'()l—mfl/cog'gE v TCON (88h) : EFOI01/3F2El 0/1 RIO] 21 X AE
- TF1 TR1 TFO TRO IE1 IT1 IEQ IT0
8-HIE T/C
EOIDIL [13-HIE T/C|16-HIE T/C| RS M= =0 R [RIRD ROl RASHEY [RAED - RIBHED ROED - o)
(TL1 € TH1) o TF1 :EI0IN 1 QHBRS EAl
® TR :FEHOI0 1 S= MO (1: A4 AIZ, 0: BXI)
® TFO : EIOI0 0 QUZERS EAl
- ® TRO :EtOI 0 S& MO (1: A4 AIZ, 0: B X
¥ TMOD (89h) : EFOIT/3}2E 0/1 25 RO &l X AF SRl o e e edg(e = :
EdgeOil Al £ &, QIEZE Mal2 O AN,
GATE c/T M1 MO GATE c/T M1 MO eITl :QE OHYE 19 =2 MO
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O) T B (=1 B 4 (T1=0)
© GATE[7]  : EFOIDI 1 MOl HIE, 1012 INTL EIO2 2= 04 H O] g e e R,
INTL=001el S 2 3T, 101 I 2E A= Rl SN R
e C/T[6]  :EFOIMH 12 JH2EI/EIOID] Med, MEE D, T1 BO| 22 AR, edge 2 (IT0=1). 2li# 2 & (IT0=0)
® M1, MO[5:4] : EfOIDi 1_4 2C HE v TLO (8Ah) : EIOIHH/2}=2E 0 ot%l HIOIE el XA H
[0,0]: 2E 0. 13-HIE T/C. TL0.7 | TLO.6 | TLO.5 | TLO.4 | TLO.3 | TLO.2 | TLO.1 | TLO.O
[0,1]: 2< 1. 16-HIE T/C.
[1,0]: 2S 2. 8-HIE T/C, XIS M & v : EFOIOI/3H2E 0 AFS| HHOIE AIXIAE
[L0]: 22 2. 8812 T/C,X THO (8Ch) : ELOIDH/SI2E 0 &91 BLOIE 2 XIAH
® GATE[3] : EFOI0Y 0 MIOf HIE ,'1°0/2 INTO BIO2 220 Al IO THO.7 | THO0.6 | THO.5 | THO0.4 | THO.3 | THO0.2 | THO.1 | THO.0
INTO="0'0| ®f 32 € HX|, 10| I} SE AR o 1o
© C/T[2] :EHOIDI 091 SI2EY/ErOID e, Ao, To = 12y Apg, ¥ TLL(8Bh) : EROIDY/SH2E 1 ob 9l BHOIE Al N AH
® M1, MO[1:0] : EtOI0{ 02 2& &= TL1.7 TL1.6 TL1.5 TL1.4 TL1.3 TL1.2 TL1.1 TL1.0
[0,0] : 2E 0. 13-HIE T/C.
[0,1]: 2 1. 16-HI E T/C. v/ TH1 (8Dh) : EtOI01/9t=2E 1 &2 HIOIE dIXIAH
H,(H -EE 2 gjﬁL‘IEBT/HCMEXECQ%i TH1.7 | TH1.6 | THL.5 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0
@> CORERIVER MiDAS1.0 Family [27]



6.8. EIO|H/2I2H : ElOIH o/1 2E &Y

*J|24E : Foe/12 (TOMZ TimE 2024 0.)

CONTROL

TLx | THx
19 (5bi > HTRx —>olEgE
Tx PIN —— ¢/7=1 E (5bits)|(8bits)
TRx
GATE
INTx PIN
[2E 0]
CONTROL
TLx
0 g pre TRx > oigae
Tx PIN ——— ¢/7=1 (8bits)
TRx
GATE o
INTx PIN
THx
(8bits)
[2E 2]

€5 CORERIVER

CONTROL

C/T=0
TLx | THx
o - > HTRx > oleige
Tx PIN —— ¢/T=1 .o_(8blts) @bits)[ | '™ E
TRx
GATE
INTX PIN
[2E 1]
CONTROL
' TLO E+OI O
A TS Rlil] g Sf=t
GATE -
INTO PIN
CONTROL
Fosc (/125 . —5 Colon 1
yaL o 45 L T e=
TOM 5
TR1----------- '
[2Z 3(EH0ITH 0 Bh]
MiDAS1.0 Family [28]



¢ Intel 80C52 EIOIH/2t2H 22 J|ls S &
® LTIEFYNHZ up/downs 2.
® LTEANZ time base & EH : 4 clocks &£ = 12 clocks

16-HIE EtOIM /22 H
s Mg

(TH2, TL2 € RCAP2H, RCAP2L)

1. 16-HIE XIS e
[RCLK+TCLK=0, CP/RL2=0, T20E=0]

2. 16-HIE 3126 3t =8
[RCLK+TCLK=0, CP/RL2=1, T20E=0]

16-H| E EtOIH/7I2H gt =&
(RCAP2H, RCAP2L €« TH2, TL2)

2elolE 24

*EHOIO 2 QIHE E 3K

3. 220IE &M
[RCLK+TCLK=1, CP/RL2=X, T20E=X]

4. 23 22 D20 4+ YS

[RCLK+TCLK=X, CP/RL2=0, T20E=1]

PLOCZ =¥ &

v T2CON (C8h) : EtOI0H 2 MIOf ell KA H
TF2 | EXF2 | RCLK | TCLK | EXEN2 | TR2 | C/T2 |CP/RL2
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® TF2 P EHOIO 2 RHEZ R HA
® EXF2 : EtOI0 2 2/ edge, 2ZEH N0 2o AHEIHOF &
EXEN2=10|10 T2EXOll ot edgedt LIEFLEA THRIE Ol L

gt =80 2oL M €83,

® RCLK 28 240 EA, 25 1,30A 1701 EFOID 2 overflow Dt
24 2, 00|H EIOIN 1 LHEZ 201 =8 23,

® TCLK 228 M5 HA, 4 2HOZ RCLKS AISYEHES 23,

@ EXEN2 :EI0IH2 2R 518 EAl. 285H &g ZLE 2o

A E X B2S I T2EX ot 202 gt =& 0ILt & HO|
ZOILIA &.'0°01H T2EXS] At S R AIE.

® TR2 : EFOIOH 29 AIZH/EX WA
® C/T2 : EHOIOIU D2 &=, C/T2=001%, EHOIH S &,
® CP/RL2 : gt =&/ HAl

CP/RL2=0, TH!&. (TH2,TL2) € (RCAP2H, RCAP2L)
CP/RL2=1, 2t % &. (RCAP2H, RCAP2L) € (TH2,TL2)

@> CORERIVER

v CKCON (8Eh) : 22! M 0f Al Xl AL

WD1 wDO0 T2M TiM TOM - - -

R/W(0) R/W(0) R/W(0) R/W(0) R/W(O0)

®T2M : ElOIH 2 2 time base & &
T2M=1, time baseJt 122& 0| OtL|2t 42 = 0|Cl.

v T2MOD (C9h) : EtOIH 2 2& dl X AH

- - T20E | DCEN
R/W(0) R/W(0)

® T20E : P1.0Z EIOIH 2 2 =&
® DCEN : EFOITH 2 II2E C2 51 2.'1'Y [,
T2EX &0 '0'0|™H 32 E C+2, '1'01H It
v TL2 (CCh) : EFOIDf 2 319l HIOIE IXIAE
TL2.7 | TL2.6 | TL2.5 TL2.4 | TL2.3 TL2.2 | TL2.1 TL2.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

v TH2 (CDh) : E}0IDf 2 &%) HIOIE 2l XIAF

E g

A0

TH2.7 | TH2.6 | TH2.5 | TH2.4 | TH2.3 | TH2.2 | TH2.1 | TH2.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

v RCAP2L (CAh) : EFOIH 2 &/ 2 519 HIOIE 2 XIAE
| RCAPZL.7| RCAPZL.6| RCAP2L.5 | RCAP2L.4 | RCAP2L.3 | RCAPZL.2| RCAP2L.1 | RCAPZL.OI
RIW(O) R/W(0) R/W(O) R/W(D) R/W(0) R/W(0) R/W(0) R/W(O)

v RCAP2H (CBh) : E0IH 2 & &/ 2! A9l HIOIE 2 XI AE
|RCAP2H.7|RCAP2H.6|RCAP2H.5|RCAP2H.4|RCAP2H.3|RCAPZH.2|RCAP2H.1|RCAP2H.O|
RAW(0) R/W(0) R/W(O) R/W(0) R/W(0) R/W(O) R/W(0) R/W(O)
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6.8. EtOIH/3t=2H

EtOIOH 2

(I
e

Fosc [#11/12f— o

14 1
¢m2=0 Overflow

= ‘o— TL2 | TH2 HTF2
T2PIN — =1 __!

CONTROL

TR2
Capture
-Igreatl:ef:i;cii(())rrl.l CONTROL [ RCAP2L | RCAP2H | EtOIOH 2
' OIEEE
T2EX PIN —| \_f—oto—
EXEN2
[3t 48 2]
(GI2E 02 MY 2
[ oFrh T oFfh ] Toggle
Fosc 1/12 0 C/T2=0
1/4 CONTROL
T2M L
Q !
T2 PIN T

Timer 2

Interrupt
[RCAP2L [RCAP2H] 4
(GI2E o MY ) ISE W
1=UP
0=Down
T2EX PIN

[XHE T2 @S (DCEN=1)]

@5 CORERIVER

Fosc #1112 o

T2EXPIN — \_[——oTo—

1/4 1

T2M
T2 PIN — C/T2=1

CONTROL
C/T2=0 !

TR2
Reload y

RCAP2L | RCAP2H |

EtOIDO 2

CIEEE

| TF2] ,
> EXF2

Transition
Detection

CONTROL
1

EXEN2
[XHE M2 B (DCEN=0)]

CONTROL
Fosc |1 1/2 —o1G T2 [ TH2 |
i TR2
— /T2 RCAP2L RCAPZHI
CONTROL
T2 —= o’:‘/
(P1.0) L1/2] e
Transition T20E
_\_Detectlon CONTROL (T2MOD.1)
T2EX o)./ Timer 2
(P1.1) ! ° EXF2 Interrupt
EXEN2
[ES &8 E5)

MiDAS1.0 Family [30]



6.8. EtOIH/3t=2H

EtoI0] 1
Overflow

1/2 CONTROL
1

C/T2=0
O o1 0
1

T2 PIN —— ¢/ma=1

TH2

TR2 !
A el e

RCAP2L | RCAP2H |

Transition

_\_Detection CONTROL
T2EX = Etoloi 2
(P1.1) ! © 27 Interrupt
EXEN2

[2H0IE g4I I=]

@5 CORERIVER MiDAS1.0 Family [31]



6.9. UART

¢ Intel 80C52 UART 2t function-level < &t. v PCON (87h) : &2 MO &I XAH
® s =404 = TZ2AHAH E SMOD1 | SMODO | - POF | GF1 | GFO PD IDL
R/W(0)  R(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(D)

@ SMOD1 : =2dI0IE & 8 HIE (UART 2E 1, 2, 3, EIOIH 1 AtE)
® SMODO :'1'0|® SCON.7 20| FE BIEZ '0'0IH SMO HIE.

v SCON (98h) : M EE X0 I XIAH

CIOIE =01 =cl0lE sMo | smi | sv2 | Ren | TBs | RBS | I RI
25 0 | 8 HIE |8 data bits 1/4 x Oscillator Clock R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
Start bit(0) 1/32 x Timer 1 Overflow (SMOD1=0) ® SMO, SM1 : /8 XE ZC HE
2= 1 |10 HIE |8 data bit 1/16 x Timer 1 Overflow (SMOD1=1) %8,?% 5 gg ? g S:i ﬁllllgtTR(evg;::aeék(a())SC/4)
Stop bit(1) 1/16 x Timer 2 Overflow Rate [1:0] __CEE 2. 9-HI £ UART (0SC/32 == 0SC/16)
[1,1] : 2 3. 9-H| £ UART (Variable)
Start bit(0) ®SM2 : 2E 29 30IA XIS F4 QA B8,
oca |11He 8 data bit 1/32 x Oscillator Clock (SMOD1=0) ?’:‘ 1¢01)|\|_L\-IT501I\|/I2I| IEOIM Stop Bitol © 5 4 21
Programmable bit |1/16 x Oscillator Clock (SMOD1=1) S 00l SM22 00101 O?PO} ér mad 83,
Stop bit(1) ® REN : =g 44l Enable, AZES0Z AR50 AN
St BIEO) ® TB8 : 2= 29 30iAf §g|%: 9::11H HIolH HIE.
art bi . ®RB8 : 2T 29 30 Al £=AIE 9H M GIOIE HIE.
8 data bit 1/32 x Timer 1 Qverflow (SMOD1=0) R 101|+Ai?“s:42 00| D#gnglaﬂs,tL; Samn.
2E3 |11 HIE Programmable bit 1/16 x Timer 1 Overflow (SMOD1=1) 2 S 00| A, RB82 ARSI Xl =L
) 1/16 x Timer 2 Overflow Rate oTl :HMZQHTE ZHI. ATEYNZE X0k &
Stop bit(1) ORI Al QEHE Z240. AZEYNHR XIR0kE.

vV EIOI0 1 RHEZRE= CKCON cll XIAEf2F 8 B8O

= 12 clocks time base £ = 4 clocks time base. v/ SBUF (99h) : &€& HIOIE HIH 2l XA H

SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
oS4 HIHY 4l HHE 22l 0 UL

@ 21 M= FAE 2L

@> CORERIVER MiDAS1.0 Family [32]



UART : 2dI0|E Gl Al

QA0 FI=

4

2SMOD1  «———— PCON.7
— QAYO0IE Fot=

32

e 1838 Eel0lE =

2E1&3 2d0IE =

EX) EIOI0 12 28 M85 = 2dI0IE ¢4

2SMOD1
X Fosc X

EX) EIOI0H 22 25 AHE&= 2EdI0IE &4

¢ 22 IE 21,3
v E}OIH 1 Overflow A=

2SMOD1
BY0IE= = xEOIH 1 overflow

v E}OI4 2 Overflow A=
EFOI 2 overflow
16

sE0S

= If SMOD1(PCON.7) = 1 & b 2a0IE
= If TIM(CKCON.4) = 0 = Fyec / 12
= If TIM(CKCON.4) = 1 > Fyo / 4

3TiM 1
)( -
12 [ 256 — (TH1) ]

1
[65536 — (RCAPH,RCAPL) ]

SY0lE UART Etoln] 1
o= Fosc SMOD1
TiM=0 TiM=1 2= c/T 2c M gt (THL)
XY : 3 MHz X|OH : 3 MHz 20 12 MHz X X X X
ZICH : 750 KHz | =/ CH : 750 KHz F2E2 12 MHz 1 X X X
62.5 KHz 187.5 KHz 12 MHz 1 0 2 FFh
19.2 KHz 57.6 KHz 11.0592 MHz 1 0 2 FDh
9.6 KHz 28.8 KHz 11.0592 MHz 0 0 2 FDh
4.8 KHz 14.4 KHz 11.0592 MHz 0 0 2 FAh
2.4 KHz 7.2KHz| 2=1&3 11.0592 MHz 0 0 2 F4h
1.2 KHz 3.6 KHz 11.0592 MHz 0 0 2 E8h
137.5 Hz 412.5 Hz 11.0592 MHz 0 0 2 1Dh
110 Hz 330 Hz 6 MHz 0 0 2 72h
110 Hz 330 Hz 12 MHz 0 0 1 FEEBh

@> CORERIVER
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6.9. UART : 25 0 J|s

Internal BUS
TB8
Write to
SBUF B é
g 1°>Q e ﬂ—» RXD
A
CL P3.0 ALT
- Y YV OUTPUT
Zero Detector FUNCTION
vy
» START SHIFT
TX CONTROL ——
S4 MTX CLOCK  TI SEND )
(Fosc / 4) . TXD
Serial Port P3.1 ALT
Interrupt Shift OUTPUT
Clock FUNCTION
REN » RX CLOCK RI RECEIVE ||
m:D > START RX CONTROL ey
1 1111110
Y VXN Yy V. N 'y Vv
Input Shift Register | RXD
P3.0 ALT
- INPUT
Load SBUF >‘_: 2 Shift FUNCTION
SBUF
Read SBUF :E 2
Internal BUS
MiDAS1.0 Family [34]
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6.9. UART : 25 0 ElO| Y

]
S
ALE [ ] [
Write to SBUF [ |
SEND
Shift [ [ [ [ [ [ [ [
RXD (Data Out) \_ DO X DI X D2 X D3 X D4 X D5 X D6 X D7 Y
TXD (Shift Clock) I I T I e N N R S
TI sg 24 —
[£4]
Write to SCON J_|
(Clear RI)
RI |
Receive
Shift [ [ [ [ [1 ] [ [1

RXD (Data Out)

TXD (Shift Clock) I e

€> CORERIVER MiDAS1.0 Family [35]



6.9. UART : 25 1 J|sS

Internal BUS
Timer 1 Timer 2 TB8
R O[] Write to e
SBUF = é
Q SBUF
<7_ y TXD
CL A A y V. N y V
Zero Detector
v 1
»| START SHIFT DATA
TX CONTROL ——
1/16 | TX CLOCK e SED
Serial Port<
T2CON.5 Interrupt o[ 1716
! Sample vy —
1-t0-0 RX CLOCK RI SBUF >
Transition » START RX CONTROL
Detector 1FFh SHIFT
W17
Bit Detector S
RXD | |[Input Shift RegisterJ
(9 bits)
A
Load SBUF » Shift
SBUF
Read SBUF :E 2
Internal BUS

@5 CORERIVER MiDAS1.0 Family [36]



6.9. UART : 25 1 EIO|Y

[£41]

TX Clock

Write to SBUF

SEND
Data
Shift

TXD

TI

[441]

RX CLOCK

RXD

HE 3&

ME AR

Shift

RI

@> CORERIVER

| | | | || || | | |

\starthit/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Ystophit

/16 Reset

||l || || | | | | | | | | |

|startbit/ DO X DI X D2 X D3 X D4 X D5 X D6 X D7 Ystopbit

M mm - mmm W M mm

| | | | | | | | || || |

MiDAS1.0 Family [37]



6.9. UART : 25 2 J|S

Internal BUS
TB8
F Write to
0sc SBUF _—
»D SQ SBUF
y TXD
1/2 CL A A F YY VX
A Zero Detector
1/2
0 °
SMOD -------= —
_|STOP BIT SHIFT DATA
(SMOD is PCON.7) START TX CONTROL ~——
1/16 TX CLOCK 11  SEND
Serial Port<
Interrupt 116
i Sample A ——-
1-t0-0 RX CLOCK RI SBUFI—>
Transition » START RX CONTROL
Detector LFFh SHIFT
W T T
1 » Bit Detector %z
RXD | |[Input Shift RegisterJ
(9 bits)
A
Load SBUF » Slis
SBUF
Read SBUF :E 2
Internal BUS

@5 CORERIVER MiDAS1.0 Family [38]



6.9. UART : 2& 2 EI0|Y

[Transmit]

TX Clock

Write to SBUF

SEND
Data
Shift

TXD
TI

Stop bit Gen.

[Receive]

RX CLOCK

RXD

HE 3&

ME AR

Shift

RI

@5 CORERIVER

| | | | || || | | |

\starthit/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 X TB8 )Y sStop bit

—

—

/16 Reset

||l || || | | | | | | | | |

[startbit/ DO X DI X D2 X D3 X D4 X D5 X D6 X D7 X RB8 Y stophbit

M mm - mmm W M mm

| | | | | | | | || || |

MiDAS1.0 Family [39]



6.9. UART : 25 3 J|=S

Internal BUS
Timer 1 Timer 2 TB8
R O[] Write to
SBUF B é
Q SBUF
<7_ y TXD
CL A A F YY VX
Zero Detector
v |
p| START SHIFT DATA
TX CONTROL ——
1/16 | TX CLOCK e SED
Serial Port<
T2CON.5 Interrupt o[ 1716
! Sample ¥
100 RXCLOCK  RI 'g%ﬁ'g ,
Transition » START RX CONTROL
Detector 1FFh SHIFT
Wt
7 » Bit Detector b
RXD | |Input Shift Register]
(9 bits)
A
Load SBUF » Shift
SBUF
Read SBUF :E 2
Internal BUS

€> CORERIVER MiDAS1.0 Family [40]



6.9. UART : 2& 3 El0|Y

[Transmit]

TX Clock

Write to SBUF

SEND
Data
Shift

TXD
TI

Stop bit Gen.

[Receive]

RX CLOCK

RXD

HE 3&

ME AR

Shift

RI

@5 CORERIVER

| | | | || || | | |

\starthit/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 X TB8 )Y sStop bit

—

—

/16 Reset

||l || || | | | | | | | | |

[startbit/ DO X DI X D2 X D3 X D4 X D5 X D6 X D7 X RB8 Y stophbit

M mm - mmm W M mm

| | | | | | | | || || |

MiDAS1.0 Family [41]



6.10. PWM (A = BHXD))

o oc Ho
¢ s 2-7E 8-HI E PWM
| o4 - o1 o4 8-bit 2= 8-bit 0]
IHSE WY DE (8-bit / 6-bit It =
¢ PWMII2H M (8-bit / 6-bit It=E Overflow i & 6ot o > bit Extonsion 012 &
¢ PWMIIRHE ATEY N 26t XIRE 4= QULCH T 6-bit Hl
L AIIEQ Oo|lacH ™ Xt RXFEVE A O
POSEL | PS2_PO | PS1_PO | PSO_PO (MODE_PO| RL_PO | CLR_PO [RUN_PO
. R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
0SC
® POSEL :PWMO I}&E S Port 3,422 =4,
Sock Dvid ® PS2_P0, PS1_PO, PSO_P0 : 2& & EFH| &,
0oC ivide . Fosc/1, /2, /4, /8, /16, /32, /64, /128 & =.
— . 0s
(1/2/4/8/16/32/64/128) [ PWMOCON(6:4] o MODE_PO : 8°bit / (2+6)-bit IS D& Hei.
Foun, MODE_P0=0, (2+6)-bit 2
A MODE_P0=1, 8-bit 2=
PWMO Counter Overfiow ®RLP0O  :Duty GIOIE WY RC e,
RL_P0=0, 6-bit I} 2& OverflowS I &.
17]6]5[4]3]2]1]0] RL_P0=1, 8-bit I}2E{ Overflow= JH2
e CLR PO :3t2H 241 512, H/WIt XI=.
e RUN.PO - Jt2E A=,
+ PWMI1CON (DDh) : PWM1 H 0f & Xl AF
PP\Aulll;/IeO PWMO P1SEL | PS2_P1 | PS1_P1 | PSO_P1 [MODE_P1| RL_P1 | CLR_P1 [RUN_P1
8-bit
ot Generation|  Output RAW(0) R/W(D) R/W() R/W(0) R/W(O) R/W(D) R/W(0) R/W(O)
2+6) bit
_ + PWMOD (DEh) : PWMO Duty GOl Ef & Xl A F
Amparator |PWMOD.7|PWMOD.6|PWMOD.5|PWMOD.4|PWMOD.3|PWMOD.2|PWMOD.1|PWMOD.OI
RAW(O) R/W(D) R/W(D) R/W(0) RAW(D) R/W(D) R/W(0) R/W(O)
8-bit Buffer
T v PWM1D (DFh) : PWM1 Duty G 0IEf & K| AEf
|PWMlD.7|PWMlD.6|PWM1D.5|PWMlD.4|PWMlD.3|PWMlD.2|PWM1D.1|PWM1D.OI
PWHOD *PWML E=2 PWMO S= 1t 20 RIW(0) R/W() R/W(0) RMW(0) R/W() R/W(D) R/W(0) R/W(0)

@> CORERIVER
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PWM : 8-bit 2%

Clock Count Clock Count Clock Count Clock Count Clock Count
000h 100h 200h 300h 400h
[ [ [ [ [
[ [ [ [ [
wi ANl
(Fosc/l)
[ [ [ [ [
[ [ [ [ [
PWMO Out | I I I |
(PWMOD = 00h) | Low | | | |
| I i i i
[ [ [ [ [
| | | | |
PWMO Out | 1 Clock Cycle | | | :
ﬂ |
| #—
[ [
[ [
| |
[ [

(PWMOD = 01h) P !_‘ P2 ﬂ #-
|
|
I
|

| |
| |
| |
PWMO Out | !
(PWMOD = 80h)

»i

[
P

(50% Duty)

PWMO Out
(PWMOD = FFh)

1 Clock Cycle

S I
S I
__J:_____L

@5 CORERIVER MiDAS1.0 Family [43]



6.10. PWM : (2+6)-bit 2E

Clock Count Clock Count Clock Count Clock Count Clock Count
OOh 40h 80h COh 100h
64 Clocks
PWM Clock
(Fosc/l)
PWMO Out

|/o|0|0|0|0|0|0|0I '

| | | |
| | | |
| | | |
| | | |
(PWMOD = 00h) | Low | | |
| | | |
| | | |
2-bit Extension : : : :

| | | |

PWMO Out 1 Clock Cycle
(PWMOD = 01h) | [* ﬂ ﬂ ﬂ
[o[oToJofofo[o[1] | 7" 7 7 2
| | | |
PWMO Out | 32 Clock Cycle | | |
(PWMOD = 20h)  [* g
Lofo[1]ofoJooo] | (s0% Duty) | | | |
| | | | |
PWMO Out | ! ! ! '
(PWMOD = 3Fh) ‘ 1 Clock Cycle u u u
Lofofafafefa]afa] | | | |

@5 CORERIVER MiDAS1.0 Family [44]



6.10. PWM : (2+6)-bit 2 =9| &t}

BIE

Clock Count Clock Count Clock Count Clock Count
00h 40h 80h COh

Clock Count
100h

e UL L

UL

Uilaiinixe

PWMO Out | 1 Clock Cycle 1 Clock Cycle 1 Clock Cycle | 1 Clock Cycle
(PWMOD = 01h) | [© g " B

[oToToJoToTolol1] 2 A 7 a
7 | | | | |
2-bit Extension : : : : :
PWMO Out | 1 Clock Cycle |2 Clock Cycle |1 Clock Cycle |1 Clock Cycle |
(PWMOD = 41h) R " ‘
[o]1]o]oJo]o]o 1] | 7 i #- i #- : A :
: : : : :
PWMO Out | 2 Clock Cycle |1 Clock Cycle | 2 Clock Cycle |1 Clock Cycle I
(PWMOD = 81h) i N " ‘
[1ToJoJo[oJoo]1] ! 7" | #- i #- i #- |
| | | | |
| | | | |
PWMOOut | 2ClockCycle | 2ClockCycle ! 2ClockCycle ! 1 Clock Cycle !
(PwMoD = cihy | [ M M " ‘
[1]zToJoJololo]1] | 7" " A 7

@> CORERIVER
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6.11. ADC (Otg2=_1 CIXIE BEEt)|)

€ 4-channel 9-bit ADC (SAR Type)

& 0 114ksps(ZZ ME ) @ Fype = 10MHz & 5V v'/ADCON (EFh) : ADC HI0{ & ADC Z 1t&{[0] eI AIAH

® Z0 57ksps @ Fupe = SMHz & 3V. AD_EN |AD_REQ|AD_END| ADCF | ACH1 | ACHO - SARO
R/W(0) R/W(0) R(1) R/W(0) R/W(0) R/W(0) R/W(0)

v'/ADCSEL (E2h) : ADC 20t ZE MO Al XAH v ADCR (EEh) : ADC Z t24[8:1] &l KIAH
ADIV2 | ADIVL | ADIVO | - ADC3 | ADC2 | ADC1 | ADCO SAR8 | SAR7 | SAR6 | SARS | SAR4 | SAR3 | SAR2 | SAR1
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

System Clock

ACH1 AD_EN | |AD_REQ ADIV2 l
ACHO ! | ADIVL [—»  Clock Divide
AD(?O v Control ADIVO
ADCO g Circuit Faoc
(P0.0) . i
ADCI1 e S , » AD_END
; | O—» uccessive
ADC1 —o/o—> Approximation
(P1.1) Register R
ADC2 AI\IjI?JI;)(g Analog > ADCF
; Comparator . ADC Interrupt Flag
ADC2 < SAR[8:0]
(P1.2) D/A Converter |«
ADC3
: SAR[8:1] SAR[0]
ADC3 —0o" 0—»| T T '
(P1.3) AV v ADCR ADCON
(=Voy Lel7]els[afsafaf LI LT T [o]
MiDAS1.0 Family [46]
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6.11. ADC : &

AD_EN + Set by S/W
AD_REQ Set by S/W * * Cleared by H/W

AD_END

i Y Cleared by H/W !<8F—ADCP! + Set by H/W
! i i
valid Bit :SetupTime>:<8><7><6><5X4X3><2><1><0>:<H0IdTime>;< >
; e 5 i
i‘ 8Fc (8Faoc) X 9 bits = 72F,oc . 'i
) 88F o g

ADCF

A Set by H/W

v AD EN :ADCEZ 5E 5.
ATEOI0 QAH &FCHLF KA.
v AD_REQ :ADC B3t @3 Al H|E,
S/WOIl ©I5H &= =D H/WOll 251 XIE,
v 0l HIEES 2t MZ 0| B80T & & & 0f OF
v AD_END : H/WOIl SI5f 2= &L XA,
B 80| AIEE [ XS E
B0 2L AFE,
v ADCF  :ADCQIEZE HAl
H/WOIl 2l &= S D S/WOll 2l KISIA.
ADC QIEI& E 2EI0IAl XIS OF &,

ro
]

@5 CORERIVER

A
ADC Interrupt

[ADC BHEE2| Gil]

2= 1M
oS¢ (ADCSEL[7:5]) Froc T (1/Fsoc) B Al
000 (0SC/2) | 10MHz 100ns 8.8us
001 (0SC/4) 5MHz 200ns 17.6us
20MHz
s 010 (0SC/8) | 2.5MHz 400ns 35.2us
011 (OSC/16) | 1.25MHz |  800ns 70.4us
100 (0SC/32) |0.625MHz|  1.6us 140.8us
000 (0SC/2) 5MHz 200ns 17.6us
001 (OSC/4) | 2.5MHz 400ns 35.2us
@1)(3’?/'3 010 (OSC/8) | 1.25MHz |  800ns 70.4us
011 (OSC/16) |0.625MHz|  1.6us 140.8us
100 (0SC/32) |0.312MHz|  3.2us 281.6us
MiDAS1.0 Family [47]



¢ QIE{YE 22 : B0 0/1/2, UART, ADC, WDT, *SEROI &€l QIEHBE (Appendix BE #Zotet : 43)
LVD, 212 67H.
o 40 OIERE 2Hn v TCON (88h) TFL | TRt | TFo | TRoO | It | M1 | 1EO | ITO
- il == T U
v EXIF (91h) 15 | 14 | 1E3 | 1IE2 | XT - - | BGs
[Interrupt Vector Address] v IE  (A8h) EA |EADC | ET2 | ES | ETL | EX1 | ETO | EXO
Interrupt Priority v EIE  (E8h) - EWDT | EXs | BEX4 | EX3 | EX2
HIGH Sources AERlEES Level
LVD 0033h - — NMI v 1P (B8h) - |papc| pr2 | ps | pT1 | Px1 | PTO | PXO
INTO 0003h 4 Levels
~Fo 000Bh % Lovels v IPH (B7h) - |PADCH| PT2H | PSH | PT1H | PX1H | PTOH | PXOH
INT! 0013h dlevels || go5o v EIP  (F8h) - PWDT | PX5 | PX4 | PX3 | PX2
TF1 001Bh 4 Levels
RI+TI 0023h 4 Levels v WDCON (D8h) | - | por | EPFI | PRI | WDIF | WTRF | EWT | RWT
TF2 002Bh 4 Levels
ADC 003Bh 4 Levels [CIEEE BE 2M 52]
INT2 0043h 2 Levels
INT3 004Bh 2 Levels :t
INT4 0053h | 2Levels nterrupt » |Interrupt IHS'V'SIUN E'OE?' Priority | | Polling & |, Interrupt
INT5 005Bh 2 Levels e | Flag bit nElelE ) IS ElelE bit Vect Vector
Sources . ag DIts bits bits ItS ector
WDT 0063h 2 Levels Generation|
—» PXOH |
[ 10 | [ exo ][ ea ]| Pxo_|| [ 0003h |
[EtS =A]
Sample & Flag Set Polling LCALL Service Routine
A
Last Cycle & High Priority & Not-update Interrupt Register
@> CORERIVER MiDAS1.0 Family [48]



Flag Bits  Interrupt Enable Bits High Priority
LVD (Power Fail) PFI > errr - - — Interrupt
EA High Low Ll Duiawis, ]
- Priorty _Prority, 11 High Priority | | ow Priority
T ' — 10— _
INTO IEO0 > EX0 o PXOH | PXO 0155 >, Interrupt
AN | 1, v
] — 10— »
Timer/Counter O TFO > ETO To PTOH | PTO 01 0 >,
. >
I | S p—
INT1 IE1 » EX1 o PX1H | PX1 0155 >
A\ : e > =
1 -
Timer/Counter 1 TF1 » ET1 o PTiH | PT1 01 00 M, 8
: 11 > =
RI ' — 10— c
UART » ES e PSH PS 01 0 >, g
! >
TI : 110 a) Interrupt
Timer/Counter 2 TF2 » ET2 o PT2H | PT2 01755 a I = Vector
1 ' —
S5 »
: 11 10 R =
ADC ADCF EADC "o PADCH| PADC 0150 > 0
| = g 0
: 1 N 2
INT2 v IE2 > BX2 C PX2 0 >, &
| 1 R =
INT3 | IE3 EX3 7o PX3 0 > P
1
1
1 .
INT4 A IE4 EX4 o PX4 0 >
1
S . 1 R
INTS N\ IES EX5 o PX5 0 >
1
1
1 »
WDT WDIF EWDT o070 pwDT —20 -

@> CORERIVER

Low Priority

MiDAS1.0 Family
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6.13. 2l 2/=RNcEiE

2 A4 21

& LVD(POR) 2|4l
VOIS 2 O I 2

cl Al

vV OlE Mg Otche M IHe 2% cl4l.

v WDCON (D8h) : Watchdog & &= &fE{ cll I AH

POR EPFI

PFI WDIF | WTRF [ EWT RWT

R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)

: Watchdog EFOITH 214 Al @ S/WOll 2l A1,
: Watchdog EHOIO] 2|4l & .

I L

(Min. 24 Clocks Period)

Generation

J L

¢ o= 24 o WIRF
v Al T2 24 28 F=)| S "H'E K XlolOF StCt. ® EWT
¢® WDT A : AZERNO 2ol S8FH2 =2 X O
POR i
Vpp — ] LVD » LVD RESET
/—\ 1 N Generation
RESET , External RESET

WTRF

Clock —»

WDT
27 bits Co

J L

unter 512 Clocks

Delay

WDT RESET
Generation

@> CORERIVER

;

Initialize

EWT

:Z)—» Internal RESET

MiDAS1.0 Family [50]



6.14. =249 2=

® ANAgE 32 wye

= v EXIF (91h) : /2 CIHYHE Ei0 dIXAH
v Crystal OSC IE5 IE4 | IE3 IE2 XT - - BGS
v Oscillator
R/W(0) R/W(0) R/W(0) R/W(0) R(1) R/W(1)
v STATUS (C5h) : Crystal &€l I XIAH
- - XTUP - -
R(0)
v PMR (C4h) : Tt? =& MO 2l XAH
- ALEOFF
R/W(0)
v PCON (87h) : & MO &I XIAH
SMOD1 | SMODO | - POF | GF1 | GFO PD IDL
R/W(0) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
PD XTUP
A
'i Jo—> Peri. Clock
Clock Stable Crystal OSC. System
45; o—> Circuit > Clock
Crystal OSC. (16-bit Counter) Generation S
"—AEZ}’_’ CPU Clock
A
XT PD IDL
€> CORERIVER
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6.14. 25 3|2 :

@ Crystal Oscillator @ Oscillator Module

MiDAS

XTAL2

XTAL1

=
g :@ Oscillator Module
o1

— \N\—o

€ CORERIVER MiDAS1.0 Family [52]



6.14. 28 3| Z : Crystal AIES S| 8

@ Crystal Oscillator & Load Capacitors € Graph for Load Capacitor & Frequency
MiDAS B
On-chip AMP _ C_ = SMALL
& C_= LARGE
o _
-
XTAL2 XTAL1 <
Crystal |
Oscillator
Load Cap. |:| N
%CL %CL T T T T T T T T T T T T TTTT T T
Frequency (log) (HERTZ)
€ Recommended C, (Load Capacitor) Vg = 5V
Crystal Oscillator [MHZz]
~ 11.0592 22.1184 30.0000
Load Cap. CL 47pF 20pF 10pF

@5 CORERIVER MiDAS1.0 Family [53]



v PCON (87h) : &= MO el AIAH

¢ Ol0I& 2E QA FHI 20 S, SMoD1 | SMODO | - POF | GFt | GF0 | PD | 1L
v BDE SR OHEEZ ML CPUE ES P =i R/W(0) R/W(O) R/W(1) R/W(0) R/W(0) R/W(0) R/W(0)
v BE EZ209| 2|MeZ MO L CPU= CHAl A FCt. e PD : X 2E (Power-down) HIE, 8™ X 2E,
e IDL : 001 2E HIE, &&&EH 0l0IS RE.
¢ X Z2& 25 23 XK.
vV AR HBEE 0 L= 12 HHUCH (HeE H=
CPU= E=S THOHSHCE.
Q2 UE2 2 4TS crystalO] HE ST = Al2F S2H'0°01 | X =0 OF SHCH.
v B2 &F9 M2 WO ELH CPU= CHAl Al ZFSHCE
IDL

XTAL2

palme
A

XTAL1

On-chip AMP
A

PD

@> CORERIVER

>

DFD

» Peripheral

(Interrupt / Timer / UART /
ADC / PWM / WDT / PORT)

MiDAS1.0 Family [54]



6.16. EPROM

¢ Z=Z)E0olL) HESol= EHOIY =2 87C52%t O = AtotLt. Physical Layout2| EPROM & +X]
¢ M| M :11.5V+0.5V T E]
(4K / 8Kbytes)
MO BA = E A 100us ~ X/ CH 500us
* & L I th Encryption Cell (64 bytes)
A of - ol & = 2
® A AIZE:ReIH H0M 202 (15mW/cm?) Lock Bit Cell (3 bits)
€ 44-pin PLCC= SIrE el adaptorDP Z R OtCY. Signature Cell (3 bytes)
ROM Writer Interface
—— Jls&el 49
I RESET | PSEN | ALE VPP P2.6 | P2.7 | P3.3 P3.6 | P3.7
Program Code Data H L 11.5v L H H H H VPP = 11.5V and ALE Low Pulse
Verify Code Data H L H 5v L L L H H Code = (Main byte) XNOR (Encryption byte)
Program Encryption |y L 1sv| L | H | H L | H | VPP =11.5Vand ALE Low Pulse
rray
. LOCK1 =1 : MOVC Instruction Disable.
Bit 1 H L —I—I_ 11.5V H H H H H Further Programming Disable.
Program . LOCK2 = 1: Same as LOCK1
Lock Bits Bit 2 H L —I—I_ 1.5V H H H L L and Verify Disable.
. LOCK3 =1 : Same as LOCK1 and LOCK2.
Bit 3 H L —I—I_ 11.5V H L H H L External Code Execution Disable.
30h = COh (CORERIVER)
Read Signature H L H 5V L L L L L 31h = 87h (Product)
60h = 52h (EPROM Size)
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6.16. EPROM : Pin configuration

+5V
A[07:00]

A00 N\ DATA[720]
A—OlE PWM1 /T2 / P1.0 Voo B8 1m0
T'Z ADC1 / T2EX / P1.1 P0.0 / ADO / ADCO EW
A—(BE ADC2 / P1.2 PO.1/ AD1 EW
TE ADC3/P1.3 P0.2 / AD2 EW
A—OSE INT2/PL4 P0.3 / AD3 EW
A—OGE INT3/ P1.5 P0.4 / AD4 EIW
TE INT4/ PL6 P0.5 / AD5 EW
—— 8] INT5/P1.7 P0.6 / AD6 EW
“1” ——»{9| RESET P0.7 /AD7 B2l———

[10] RXD/P3.0 EA/ VPP [Bil¢&—— VPP
[ii] T™XD/P3.1 ALE / PROG [30le¢—— ALE
[2] INTO/P3.2 PSEN [29]¢—— “0”

Control Signal —»[13| INT1/P3.3 P2.7 / A15 [28]¢—— Control Signal
[14] pwMO/TO/P3.4 P2.6 / Al4 [271¢—— Control Signal
[15] T1/P3.5 P2.5/A13 [26] Al

Control Signal ——»[16] WR / P3.6 P2.4 / A12

Control Signal —»[17| RD/ P3.7 P2.3/Al1
[18] XTAL2 P2.2 / A10

XTALL —»[19] XTAL1 P2.1/A9 A[12:08]

20| Vi P2.0/ A8 [2il
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6.16. EPROM : Z2 )&} 23 EI0|Y

* Oscillator Frequency

: Frequency = 4 ~ 6 MHz (T . = 1/Frequency)

Parameter Symbol min. Max. Unit Parameter Symbol min. Max. Unit
Programming Supply Voltage VPP 11.0 12.0 \ VPP Setup to ALE Low TsraL 10 us
Programming Supply Current IPP 75 mA VPP Hold after ALE High Tehst 10 us
Address Setup to ALE Low TaveL 48 T ALE Low Width TeicH 90 110 us
Address hold after ALE High Tenax 48 T Address to Data Valid Tavav 48 Tea
Data Setup to ALE Low TovaL 48 T ENABLE Low to Data Valid Terqv 48 Tela
Data Hold after ALE High TeHox 48 Tea Data Float after ENABLE Tenoz 0 48 Teic
ENABLE High to VPP Tenst | 48 Taa ALE High to ALE Low TeraL 10 us

PROGRAMMING VERIFICATION
P1[7:0] 7
ol ADDRESS ADDRESS ~ »———
TAVQV
PO[7:0] { DATAIN I DATA OUT
TDVGL TGHDX
T T zl
AVGL 5 pUlSGS GHA
ALE
TGHSL
—>
T
T GHGL
SHGL N TGLGH
EA vce 4 VPP
TEHSH
Terov Tenaz
Control Signal
(ENABLE)
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7. Strong Point | : &8 &4

Clock : 22.1184 MHz
GC87C520G : ALE “ON” GC87C520G : ALE “OFF” Company A’s 80C52

Power Noise Power Noise Power Noise

C1 Pk-Pk
128mV

464 mV,
| @1 fre
sk iis

M 200ns Chl J 420mv

GND Noise GND Noise

MiDAS1.0 Family



7. Strong Point | : &2 24 (32)

GC87C5206G Company A's
80C52
System Clock Noise
[MHz]
ALE "ON" ALE “OFF” ALE always "ON"
Power 410 mVpp 170 mVpp 360 mVpp
11.0592
Ground 550 mVpp 330 mVpp 500 mVpp
Power 464 mVpp 128 mVpp 432 mVpp
22.1184
Ground 476 mVpp 280 mVpp 640 mVpp
Power 360 mVpp 170 mVpp 380 mVpp
6
Ground 500 mVpp 330 mVpp 480 mVpp

e GC87C520G= 2 R 8= ALE 8159 A== ANIGHH EMIE & atAlZ == QUL
e ALEOFF bit (SFR PMR.2)E AtE0tH ALE 1S E o1 E/= X AIZ U
o L= EMIE SAAIIIHA 22 8= decoupling capacitorE Ml 16t

1>
0
> O

*0l &8 21

o

rr
010

E NAES 23 el Met HE &= UL
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7. Strong Point 11 :

I
OH
14
ro
2
O
@

CORERIVER MCU

+: Cap. is not needed )
10uF 80C52 ﬁ MiDAS1.0
RESET RESET
10 kOhms 10 kOhms
or Short On-Chip POR

2|2 POR Circuit

S22 HMABU MENMXE MAHHH AlA
\ 0/

us < Vpp slope < 0.5V/us”0| O OF StCt.
2 J12J10F &&= J12+0

E
0R0
mio
A
10
1
$0
o

s

_I_

lO10F 2tLt.)
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8. Absolute Maximum Ratings

Items Ranges
GroundOfl CHEH B &gt -0.3V Ol Al (Vpp+0.5V)
Ground il CH &t Vpp & 2t -0.3V Ol A1 6.0V

z2 Mo -0.3V Ol Al (Vpp+0.3V)

s& 2% -20°C Ol M 85 °C
HOoIH JIY 2% -55°C 0l A +125°C
Soldering 2% 10= =92 160 °C
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* MEO| HAIDF 9128 TA = -20 °C ~ +85 °C, Vpp = 2.7V ~ 5.5V.

Value
Parameter Symbol Pin Conditions Unit
Min. Typ. Max.
Vi Except EA -0.5 - 0.2Vpp-0.1
Input Low Voltage Vpp = 2.7V~5.5V Vv
VILl EA '05 - O.ZVDD'0.3
Viy ALE, PSEN, PO, P1, P2, P3, P4 2.0 - Vpp+0.5
Input high Voltage Vpp = 2.7V~5.5V Vv
Vint EA, RESET, XTAL1 0.7Vpp - Vpp+0.5
Voo P1, P2, P3, P4 Vpp = 2.7V~5.5V(Ig = 1.6mA) - - 0.45
Output Low Voltage \"
Vot PO, ALE, PSEN Vpp = 2.7V~5.5V(Io = 3.2mA) - - 0.45
VDD = 2.7VN5.5V (IOH='6OUA) 0'75VDD - -
Von P1, P2, P3, P4 Vpp = 2.7V~5.5V (Igy=-25uA) 0.76Vpp - - Vv
VDD = 2.7VN5.5V (IOH='1OUA) 0'78VDD - -
Output High Voltage
Vpp = 2.7V~5.5V(I4=-800uA) 0.75Vpp - -
ALE, PSEN
! ! Vpp = 2.7V~5.5V(Igu=- A .78V, - -
Vour | pg (External Access) d >-3V(lor=-300uA) 0.78Voo v
Vpp = 2.7V~5.5V(Iy=-80uA) 0.8Vpp - -
Logical 0 Input Current Iy PO, P1, P2, P3, P4 Vpp = 5.5V(V=0.45V) - - -1 pA
Logical 1to 0
= + 0 = - - -
Transition Current In PO, P1, P2, P3, P4 Vpp = 5V£10% (Viy=2V) 650 pA
Input Leakage .
Current IIL A" p|n except XTAL].,XTALZ VIN = VIH or VIL = = il HA
Reset Pull-down
Resistor Repst | RESET - 25 - 100 kQ
Pin Capacitance Co All Vpp = 5V - 10 - pF
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* 89 HAIDE 8128, TA=-20°C ~ +85 °C.

Value
Parameter Symbol Pin Conditions Unit
Min. Typ. Max.

Vpp = 5V £ 10% 1 - 40
S& =1t Fosc | XTAL1, XTAL2 MHz

Vpp = 3V £ 10% 1 - 20

VDD = 5V + 100/0 24 - -
El éﬂ g! E _O,I "g ﬁ E tRST RESET FOSC

Vpp = 3V £ 10% 24 - -

2R QIH™EE Vpp = 5V £ 10% 4 - -
olzto| A = tnT External Interrupt v — 3V 1 10% " - - Fosc

DD — -
< trst ~
0.8Vpp — R 0.8Vpp
RESET 7 K
< Unr >
/—
0.8Vpp, N 0.8Vpp
External Interrupt Pin 0.2Vpp —RC 7 0.2V
Ut
. . 63
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11. ADC S4&

Value
Parameter Symbol Conditions Unit
Min. Typ. Max.
Supply Voltage Vbpaoc - 2.7 - 5.5 \
Input V0|tage VINADC - VSS = VDD V
Resolution RES,pc - - 9 - bit
. Vpp = 4.5V ~ 5.5V 10
0] ting Fi F - - MH
perating Frequency ADC Vop = 2.7V ~ 3.3V 5 z
Conversion Time tanc - - 88 / Fapc - S
VDD =5V, FADC=10MHZ
- + +
Overall Accuracy OAxpc Vop =3V, Frpe=5MHz +2 +4 LSB
e . VDD =5V, FADC=10MHZ
- + +
Integral Nonlinearity INLapc Vop =3V, Frpe=5MHz +2 +4 LSB
Vpp =5V, Fapc=10MHz
Differential Nonlineari DNL, pD = v T ADC - +0. +1 LSB
ifferential Nonlinearity ADC Vop =3V, Frpe=5MHz 0.5 S
VDD =5V, FADC=1OMHZ
Zero I E ZIE - +2 +4 LSB
ero Input Error ADC Vop =3V, Fape=5MHz S
Vpp =5V, Fapc=10MHz
Full Scale E FSE pD = v T ADC - +2 +4 LSB
ull Scale Error SEanc Vop =3V, Fape=5MHz S
Analog Input Capacitance Cinapc - - 10 15 pF
VDD = 5V, FADC=10MHZ - 1 2
Active mA
ADC
Current IADC VDD = 3V, FADC=5MHZ - 0-3 0-6
Power-down Vpp = 5V - 500 nA
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12. Package Dimensions : 40-PDIP & 44-PLCC

Symbol Dimension in Inches Dimension in mm
_ Min. Nom. Max. Min. Nom. Max.
] A - - 0.200 - - 5.080
—¥ . A 0.015 B - 0.381 - B
- A, 0.150 0.155 0.160 3.810 3.937 4.064
E, B 0.016 0.018 0.022 0.406 0.457 0.559
B, 0.045 0.055 0.065 1.143 1.397 1.651
c 0.008 0.010 0.012 0.203 0.254 0.356
, D 2.045 2.055 2.075 51.943 | 52.197 | 52.705
- E 0.590 0.600 0.610 14.986 | 15240 | 15494
E, 0.530 0.545 0.550 13.720 [ 13.840 | 13.970
E e 0.090 0.100 0.110 2.286 2.540 2.79%4
> L 0.120 0.130 0.140 3.048 3.302 3.556
A, a 0° - 15° 0° - 15°
Al A ‘I_ Base Plane I — 7 \ e 0.630 0.650 0.670 16.000 | 16.510 | 17.010
2 S - - 0.090 - - 2.286 |

Notes:
. Dimension D Max. & S include mold flash or tie bar Burns.
. Dimension E, dose not include interlead flash.

Seating Plane 1
2

a 3. Dimension D & E, include mold mismatch and are determined at the mold parting line.
4
5

. Dimension B, does not include dambar protrusion/intrusion.
. General appearance spec. should be based on final visual inspection spec.

Symbel Dimension in Inches Dimension in mm
Min. Nom. Max. Min. Nom. Max.
A 0.165 - 0.180 4.191 - 4.572
7 A 0.020 - - 0.508 - -
A 0.145 0.150 0.155 3.683 3.810 3.937
b, 0.026 0.028 0.032 0.660 0.711 0.813
b 0.013 0.017 0.021 0.330 0.432 0.533
c 0.008 0.010 0.014 0.203 0.254 0.356
D 0.648 0.650 0.658 16.460 16.510 16.710
E 0.648 0.650 0.658 16.460 16.510 16.710
e 0.050 BSC 1.27 BSC
Gy 0.590 0.610 0.630 14.986 | 15.494 16.002
Ge 0.590 0.610 0.630 14.986 | 15.494 16.002
Hy 0.680 0.690 0.700 17.272 17.526 17.780
He 0.680 0.690 0.700 17.272 17.526 17.780
17 L 0,090 0.100 0.120 2.296 2.540 3.048
Notes:
1. Dimension D * E do not include interlead flash.
2. Dimension b, dose not include dambar protrusion/intrusion.
3. Controlling dimension: Inches
[ 4. General appearance spec. should be based on final visual inspection spec.
Al A
L
A,
Seating Plane A
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12. Package Dimensions : 44-MQFP

Seating Plane

€5 CORERIVER

[

[44-MQFP]
Symbol Dimension in Inches Dimension in mm
Min. Nom. Max. Min. Nom. Max.
A - - 0.091 - - 2.30
A, 0.002 - 0.006 0.05 - 0.15
A, 0.077 0.081 0.085 1.95 2.05 2.15
b 0.012 0.015 0.018 0.30 0.37 0.45
D 0.394 BSC 10.00 BSC
E 0.394 BSC 10.00 BSC
e 0.031 BSC 0.80 BSC
Hy 0.520 BSC 13.20 BSC
He 0.520 BSC 13.20 BSC
L - 0.063 - - 1.60 -
Ly 0.024 0.031 0.039 0.60 0.80 1.00
a 0° - 8° 0° - 8°
0° - - 0° - -
Notes:

1. Dimension D * E do not include interlead flash.

2. Controlling dimension: Inches

3. General appearance spec. should be based on final visual inspection spec.
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12. Package Dimensions : 28-SPDIP/SOIC

w|m

€

Seating Plane

A 4

@> CORERIVER

Base Plane

Seating Plane

[28-SPDIP]
Symbol Dimension in Inches Dimension in mm

Min. Nom. Max. Min. Nom. Max.
A - - 0.200 - - 5.080
A 0.015 - - 0.381 - -
A 0.150 0.155 0.160 3.810 3.937 4.064
B 0.016 0.018 0.022 0.406 0.457 0.559
B, 0.045 0.055 0.065 1.143 1.397 1.651
C 0.008 0.010 0.012 0.203 0.254 0.356
D 1.445 1.455 1.475 36.703 36.907 37.465
E 0.290 0.300 0.310 7.366 7.62 7.874
E; 0.530 0.545 0.550 13.720 13.840 13.970
e 0.090 0.100 0.110 2.286 2.540 2.794
L 0.120 0.130 0.140 3.048 3.302 3.556
a 0° - 15° 0° - 15°
€ 0.330 0.350 0.370 8.382 8.89 9.398
S - - 0.090 - - 2,286 ]

Notes

—-

[l

. Dimension D Max. & S include mold flash or tie bar Burns.

Dimension E, dose not include interlead flash.

. Dimension D & E, include mold mismatch and are determined at the mold
parting line.

Dimension B, does not include dambar protrusion/intrusion.

General appearance spec. should be based on final visual inspection spec.

Symbel Dimension in Inches Dimension in mm

Min. Nom. Max. Min. Nom. Max.
A 0.093 0.099 0.104 2.35 2.45 2.65
A, 0.004 0.008 0.012 0.10 0.20 0.30
b 0.014 0.016 0.019 0.35 0.42 0.49
D - 0.65 - - 16.51 -
E 0.291 0.295 0.299 7.40 7.50 7.60
Hpy 0.697 0.705 0.713 17.70 17.90 18.10
He 0.404 0.411 0.419 10.26 10.45 10.65
L 0.057 0.058 0.060 1.43 1.48 1.53
Ly 0.034 0.038 0.042 0.86 0.96 1.07
a 0° - 8° 0° - 8°
e 0.050 BSC 1.27 BSC
m 0.020 ] 0.025 ]| 0.030 050 J o062 J o075

. Dimension D Max. & S include mold flash or tie bar Burns.

. Dimension E, dose not include interlead flash.

. Dimension D & E, include mold mismatch and are determined at the mold parting line.
. Dimension B, does not include dambar protrusion/intrusion.

. General appearance spec. should be based on final visual inspection spec.
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13. Product Numbering System

GC X X X XXX X X =X XX XXX X X

General Core
MCU Series Version P = Pb-Free
Core Type Temperature
8 = 8 bits C =0°C~-70°C
16 = 16 bits | = =20°C = G5¥C
32 = 32 bits E = -40°C — 85°C
= A = -40°C — 125°C
== |
ROM Type
0 = ROMless Package Pins
1 = Mask ROM =
7 = EPROM Package Type
8 = EEPROM P =PDIP TS = TSSOP ML = MLF
9 = FLASH SP = SPDIP LQ =LQFP WL = WLCSP
= PL =PLCC MQ = MQFP W = Wafer Biz.
. SO =SO0IC TQ =TQFP C = Chip Biz.
gperatg‘g velze SS =SSOP  CO =COB
= Common
(2.7V ~ 5.5V) =
L = Low Voltage Application Custpm ROM Code
(1.2v - 2.7V) G = General (Option)
= A =ADc = =
ROM Size B = Battery
500 = External 64KB L = L.CD
510 = 4KB U = USB
520 = 8KB P = Printer
540 = 16KB E = Edu./Toy
580 = 32KB T = Telecom
590 = 64KB H = Home Application
= - =3
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MDS Code Generation Tools
(Microprocessor Development System)

@ Assembler & Linker for DOS &
@ In-Circuit Debugger Windows
@ Easy-to-Use GUI /\\0 Optimized Cross-C Compiler

User-Friendly
Development
Environment

ROM Writer

Application System \

@ Optional Parallel/Serial Program
€ On-board Implemented Various

Application # World Wide Programmable in
Anywhere

@ Various Sample Test Program
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Appendix A : instruction set (1/18)

ADD A, <src-byte> | | 1 cycle = 4 clocks
Add
ADD A, Rn Encoding : HEX: 28h, #bytes: 1, Cycles: 1
Operation : A) < (A + (Rn) ofo|1|O0|1|r|r|r
ADD A, @RI Encoding : HEX: 26h, #bytes: 1, Cycles: 1
Operation : A) < (A) + ((Ri)) 0|0|1|{0|0|1|1]&
ADD A, direct Encoding : HEX: 25h, #bytes: 2, Cycles: 2
Operation : A) < (A) + (direct) o|0of1|{ojO|1|0O|1 direct addr
ADD A, #date Encoding : HEX: 24h, #bytes: 2, Cycles: 2
Operation : A < (A) + data 0|0|1{0|0f1]|0O|0O] [Immediate datal

ADDC A, <src-byte>

Add with Carry

ADDC A, Rn Encoding : HEX: 38h, #bytes: 1, Cycles: 1
Operation : A) < (A + (@©) + (RN) oloj1(1|1|r|r|r

ADDC A, @RI Encoding : HEX: 36h, #bytes: 1, Cycles: 1
Operation : A < (A + (O + ((RD) o|of1f1jo|2|1|Q

ADDC A, direct Encoding : HEX: 35h, #bytes: 2, Cycles: 2
Operation : A) < (A + (C) + (direct) 0|0(1{1|0(1]|0(1 direct addr

ADDC A, #date Encoding : HEX: 34h, #bytes: 2, Cycles: 2
Operation : A < (A + (C) + data 0|0f(1|1]0|1|0(0O]| [immediate data
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Appendix A : instruction set (2/18)

SUBB A, <src-byte> |

Subtract with Borrow

SUBB A, Rn Encoding : HEX: 98h, #bytes: 1, Cycles: 1
Operation : » €@ -0 - R 1({olo|1|a|r|r|r
SUBB A, @RI Encoding : HEX: 96h, #bytes: 1, Cycles: 1
Operation : » € A - © - (RD) 1{olo|1|o|2|1]|i
SUBB A, direct Encoding : HEX: 95h, #bytes: 2, Cycles: 2
Operation : ) € (A - (©) - (direct) 1(olo|1|of1|0]|1 direct addr
SUBB A, #date Encoding : HEX: 94h, #bytes: 2, Cycles: 2
Operation : A < (A) - (C) - data 1|(0|0f1|{0|1|0]|0| [immediate datal
INC <byte>
Increment
INC A Encoding : HEX: 04h, #bytes: 1, Cycles: 1
Operation : (€)) <« A +1 o|lojo|0o|0O(1]|0|O
INC Rn Encoding : HEX: 08h, #bytes: 1, Cycles: 1
Operation : (RN) <€ (Rn) +1 o|ofofo|d|r|r|r
INC @RI Encoding : HEX: 06h, #bytes: 1, Cycles: 1
Operation : ((RI)) € ((RD)) +1 o|0|jOo|0|O|1|1]i
INC direct Encoding : HEX: 05h, #bytes: 2, Cycles: 2
Operation : (direct) € (direct) + 1 0|0|0|0|0f1(0|1 direct addr
INC DPTR Encoding : HEX: A3h, #bytes: 1, Cycles: 1
Operation : (DPTR) <« (DPTR) + 1 1{0{1|0|0|0f1]|1
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Appendix A : instruction set (3/18)

DEC <byte> |

Decrement

DEC A Encoding : HEX: 14h, #bytes: 1, Cycles: 1
Operation : Q) €A -1 ololo|1{o|a|0]|O

DEC Rn Encoding : HEX: 18h, #bytes: 1, Cycles: 1
Operation : (Rn) € (Rn) -1 olo|o|1|1|r|r|r

DEC @Ri Encoding : HEX: 16h, #bytes: 1, Cycles: 1
Operation : (RD)) € (RI)) -1 olojof1|o|1|1]i

DEC direct Encoding : HEX: 15h, #bytes: 1, Cycles: 1
Operation : (direct) & (direct) - 1 o(o|of1|0|1|0]|1]| | direct addr

DEC DPTR Encoding : HEX: A5h, #bytes: 1, Cycles: 1
Operation : (bPTR) € (DPTR) - 1 1{ol1|o|o|1|0(1

MUL AB

Multiply

E ding : HEX: A4h, #bytes: 1, Cycles: 3

Operation : R)7.0 € (W) x (B) SR, g ’
P : (B)1s g i1|o|1|0|0|1|0]|O

DIV AB

Divide

E ding : HEX: 84h, #bytes: 1, Cycles: 3

Operation : (Aisg € (A 7 (B P g ’
P : 3, 1|ojofofo|1]|0]|O
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Appendix A : instruction set (4/18)

DA A |
Decimal-adjust Accumulator for Addition
IF [[(A:_)>9] v [(AC)=1]] Encoding : HEX: D4h, #bytes: 1, Cycles: 1
Operation : THEN (A;0) € (A3 0)+6 1|1|/0|1(0|1(0O|0

IF [L(A7.>9] v [(C)=11]
THEN (A,_) € (A, )+6

ANL <dest-byte>, <src-byte>

Logical AND for byte variables

ANL A, Rn Encoding : HEX: 58h, #bytes: 1, Cycles: 1
Operation : (A) < (A ™ (Rn) o|1(0{1|1fr|r|r

ANL A, @RI Encoding : HEX: 56h, #bytes: 1, Cycles: 1
Operation : A) < (A N ((RD)) o|1({0f1|0|21(|1|i

ANL A, direct Encoding : HEX: 55h, #bytes: 2, Cycles: 2
Operation : (€)) < (A) N (direct) of1|0|1|0f1(0|1 direct addr

ANL A, #date Encoding : HEX: 54h, #bytes: 2, Cycles: 2
Operation : A < (A) © data O0|1{0|1|0|1|0|0O] [immediate data

ANL direct, A Encoding : HEX: 52h, #bytes: 2, Cycles: 2
Operation : (direct) < (direct) ~ (A) Oo|1{0of1j0|0|1 (O direct addr

ANL direct, #data Encoding : HEX: 53h, #bytes: 3, Cycles: 3
Operation : (direct) < (direct) " data 0|1(0{1|0f(0]|1(1 direct addr immediate data
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Appendix A : instruction set (5/18)

ANL C, <src-bit>

Logical AND for bit variables
ANL C, bit
Operation : ©
ANL C, /bit
Operation : ©

< (©) ~ (bib)

€ (©) ~ ~(bit)

ORL <dest-byte>, <src-byte>

Logical OR for byte variables
ORL A, Rn
Operation : )
ORL A, ORI
Operation : )
ORL A, direct
Operation : »)
ORL A, #date
Operation : A)
ORL direct, A
Operation : (direct)
ORL direct, #data

Operation : (direct)

@> CORERIVER

€ (A) v (Rn)

< (A v (RD))

< (A) v (direct)

< (A) v data

< (direct) v (A)

< (direct) v data

Encoding : HEX: 82h, #bytes: 2, Cycles:
1({0|0|0f0O 0 bit addr

Encoding : HEX: BOh, #bytes: 2, Cycles:
1(0|1|1{0 0 bit addr

Encoding : HEX: 48h, #bytes: 1, Cycles:
0|1|0]|0]|1 r

Encoding HEX: 46h, #bytes: 1, Cycles:
o|1{ofo0|0 i

Encoding HEX: 45h, #bytes: 2, Cycles:
0|1(0|0]|0 1 direct addr

Encoding HEX: 44h, #bytes: 2, Cycles:
0|1/0(0]|0 0| |immediate data

Encoding HEX: 42h, #bytes: 2, Cycles:
0|1/0(0]|0 0 direct addr

Encoding HEX: 43h, #bytes: 3, Cycles: 3
0|1(0|0]|0 1 direct addr immediate data

MiDAS1.0 Family
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Appendix A : instruction set (6/18)

ORL C, <src-byte> |

Logical OR for byte variables

ORL C, bit Encoding : HEX: 72h, #bytes: 2, Cycles: 2
Operation : © < (O v (bid) o|1(1{1|0f(0|1{0 bit addr
ORL C, /bit Encoding : HEX: AOh, #bytes: 2, Cycles: 2
Operation : © < (O) v ~(bit) 1{0|1|0(0|0|0O]|O bit addr

XRL <dest-byte>, <src-byte>

Logical Exclusive-OR for byte variables

XRL A, Rn Encoding : HEX: 68h, #bytes: 1, Cycles: 1
Operation : (A) < (A) @ (Rn) Oof1|2|0|2r|r|r

XRL A, ORi Encoding : HEX: 66h, #bytes: 1, Cycles: 1
Operation : (€)) < (A @ ((RD)) ol1{1|0|0|2 (2|1

XRL A, direct Encoding : HEX: 65h, #bytes: 2, Cycles: 2
Operation : (D)) < (A) @ (direct) Oof1|12|0|0f1(0|2 direct addr

XRL A, #date Encoding : HEX: 64h, #bytes: 2, Cycles: 2
Operation : A) < (A) @ data 0(1|/2|{0|0|1|{0O (O] |immediate data

XRL direct, A Encoding : HEX: 62h, #bytes: 2, Cycles: 2
Operation : (direct) €« (direct) @ (A) o|1f{1|{oj0|0|1 |0 direct addr

XRL direct, #data Encoding : HEX: 63h, #bytes: 3, Cycles: 3
Operation : (direct) €« (direct) © data 0|1{1|0|0|0|1(1 direct addr immediate Data
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CLR A |
Clear Accumulator Encoding : HEX: E4h, #bytes: 1, Cycles: 1
Operation : » €0 1({1|/1|o0|o|1|0|0O

CLR <bit>

Clear bit
CLR © Encoding : HEX: C3h, #bytes: 1, Cycles: 1
Operation : © <0 1|1|/0|0(0|0Of1|1
CLR bit Encoding : HEX: C2h, #bytes: 2, Cycles: 2
Operation : (bit) <« O 1|/1|{0(0(0|0|1]|0 bit addr
CPL A
Complement Accumulator Encoding : HEX: F4h, #bytes: 1, Cycles: 1
Operation : A) < ~(A) 1{1|/1|1|0|1|0]|0

CPL <bit>

Complement bit

CPL C Encoding : HEX: B3h, #bytes: 1, Cycles: 1
Operation : © < ~(© 1{oj1j1|0(0|1]|1

CPL bit Encoding : HEX: B2h, #bytes: 2, Cycles: 2
Operation : (bit) <& ~(bit) 1(0oj1|{1({0|0|21]|O bit addr
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RL A |
Rotate Accumulator Left
=0~ Encoding : HEX: 23h, #bytes: 1, Cycles: 1
Operation : (ﬁnﬂ) : (2”) n=0-6 g
(Ao (AD olo|1|olofof1|1
RLC A
Rotate Accumulator Left through the Carry flag
A, < (A n=0~6
Operation : gAg)l) < ECS) Encoding : HEX: 33h, #bytes: 1, Cycles: 1
© < (A) olof1|1]|0|0f1]1
RR A |
Rotate Accumulator Right
A) € (A, n=0~6 Encoding : HEX: 03h, #bytes: 1, Cycles: 1
1 - n n+1
Operation: 2y & (A) olo[ofofofolz]z
RRC A |
Rotate Accumulator Right through the Carry flag
A)D < (AL n=0~6 N . . .
* E : HEX: 13h, #bytes: 1, Cycles: 1
Operation : (A) < (O ncoding 4 4
© < (A 0|0|0|2|0|0|1(1
SWAP A
Swap nibbles within the Accumulator Encoding : HEX: C4h, #bytes: 1, Cycles: 1
Operation : (A © (AD 1|1|/0|0(0|1(0O|0O
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MOV <dest-byte>, <src-byte> |

Move byte variable

MOV A, Rn Encoding : HEX: E8h, #bytes: 1, Cycles: 1
Operation : A) < (Rn) 1({1|1|ofa|r|r|r

MOV A, ORI Encoding : HEX: E6h, #bytes: 1, Cycles: 1
Operation : » € ((R1)) 1(1(1|0|0f1(1|i

MOV A, direct Encoding : HEX: E5h, #bytes: 2, Cycles: 2
Operation : A) < (direct) 1{1({1(ofof1|{0|1 direct addr

MOV A, #date Encoding : HEX: 74h, #bytes: 2, Cycles: 2
Operation:  (A) € data o|1]{1|1]o]1]o]o| |immediate data]

MOV Rn, A Encoding : HEX: F8h, #bytes: 1, Cycles: 1
Operation : (Rn) < (D 1|1|1{2|1|r|r|r

MoV Rn, direct Encoding : HEX: A8h, #bytes: 2, Cycles: 2
Operation : (Rn) < (direct) i1{oj1|0(1fr|r|r direct addr

MOV Rn, #date Encoding : HEX: 78h, #bytes: 2, Cycles: 2
Operation : (Rn) < data O(1|1|{1|2|{r|r|r| |immediate data

MOV direct, A Encoding : HEX: F5h, #bytes: 2, Cycles: 2
Operation : (direct) €« (A) 1{1|1|1|0|1|0]1 direct addr

MOV direct, Rn Encoding : HEX: 88h, #bytes: 2, Cycles: 2
Operation : (direct) € (Rn) 1|o0|o|of1|r|r|r direct addr
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MOV direct, @RI Encoding : HEX: 86h, #bytes: 2, Cycles: 2
Operation : (direct) € ((Ri)) 1{o|o|o|Of21|21]|id direct addr

MOV direct, direct Encoding : HEX: 85h, #bytes: 3, Cycles: 3
Operation : (direct) €« (direct) 1{0|/0|0|0|1|0|1] [direct addr(src)| |direct addr(dest)
MOV direct, #data Encoding : HEX: 75h, #bytes: 3, Cycles: 3
Operation : (direct) <« data Oo|1|1{1(0f1]0]1 direct addr immediate data
MOV @RI, A Encoding : HEX: F6h, #bytes: 1, Cycles: 1
Operation : ((RD)) < (A 1|1(1({1(0|2]1]i

MOV @Ri, direct Encoding : HEX: A6h, #bytes: 2, Cycles: 2
Operation : ((RI)) < (direct) 1|0|{1|0(0f1|2]i direct addr

MOV @RI, #data Encoding : HEX: 76h, #bytes: 2, Cycles: 2
Operation : ((R1)) < data 0|1|1|2|0|1|1(i| |immediate Data

MOV <dest-bit>, <src-bit>
Move bit data

MOV C, bit Encoding : HEX: A2h, #bytes: 2, Cycles: 2
Operation : © < (bitv) 1{of1(ofofof1|o bit addr
MOV bit, C Encoding : HEX: 92h, #bytes: 2, Cycles: 2
Operation : (bit) < (O 1|0/0|1|0|0|1]|0 bit addr
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MOV  DPTR, #datal6 |

Load Data Pointer with a 16-bit constant
(DPTR) € data, Encoding : HEX: 90h, #bytes: 3, Cycles: 3

Operation:  (ppy ppL) € (data,, ,,data,_) 1]olo[1]o]olo]o] [immed. data 15-8 [ immed. data 7-0

MOVC A, @A + <base-reg>

Move Code byte
MOVC A, @A + DPTR Encoding : HEX: 93h, #bytes: 1, Cycles: 2
Operation : A) < ((A) + (DPTR)) 1/0/{0|1|0|0f1]|1

MOVC A, @A + PC
PO € (PO) + 1 Encoding : HEX: 83h, #bytes: 1, Cycles: 2

Operation : A & ((A) + (POY) 1|0|0|(0(0|0O|1(1

MOVX  <dest-byte>, <src-byte>

Move External

MOVX A, @RI Encoding : HEX: E2h, #bytes: 1, Cycles: 3
Operation : A) < ((R1)) 1|11|1({0f(O0(0O|1]i
MOVX A, @DPTR Encoding : HEX: EOh, #bytes: 1, Cycles: 3
Operation : A) < ((DPTR)) 1|1|/1|0|0|0|0]0O
MOVX @RI, A Encoding : HEX: F2h, #bytes: 1, Cycles: 3
Operation : ((RD)) < (A 1({1({1|1|{O0|Of1]|&
MOVX @DPTR, A Encoding : HEX: FOh, #bytes: 1, Cycles: 3
Operation : ((OPTR)) €« (A) 1|1|1|1({0|0f0O|O
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XCH A, <src-byte> |

Exchange Accumulator with byte variable

XCH A, Rn Encoding : HEX: C8h, #bytes: 1, Cycles: 1
Operation : (A) & (Rn) 1|11|0(0|1|r|r|r

XCH A, ORI Encoding : HEX: C6h, #bytes: 1, Cycles: 1
Operation : (A) o ((RD)) 1|1|0(0f0|2]|1]i

XCH A, direct Encoding : HEX: C5h, #bytes: 2, Cycles: 2
Operation : (A) & (direct) 1{1{0|0|0|1|{0]|1 direct addr

XCHD A, ORI
Exchange Digit

Encoding : HEX: D6h, #bytes: 1, Cycles: 1
Operation : (A © ((RI));, 111loT1Tol1T1 13
PUSH direct
Push onto stack
Operation (SP) € (SP) +1 Encoding : HEX: COh, #bytes: 2, Cycles: 2
- (SP)) € (direct) 1]1[olofolo[o]o] [ direct addr
POP direct
Pop onto stack
i E ding : HEX: DOh, #bytes: 2, Cycles: 2
Operation : (gllarect) i (SP)) . ncoding Yy Y
(SP) Py - 1]1]of1]ofofo]o] [ direct addr
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SETB <bit>
Set bit
SETB C
Operation : © <1
SETB bit
Operation : (bit) <« 1
JC rel
Jump if Carry is set
o (PC) €« (PC) + 2
Operation: ¢ ¢y = 1, then (PC) € (PC) + rel
JNC rel
Jump if Carry is not set
o (PC) € (PC) + 2
Operation: /¢ 0y = 0, then (PC) € (PC) + rel
JB bit, rel
Jump if Bit is set
. (PC) € (PC) + 3
Operation: ¢ hjt) = 1, then (PC) € (PC)+rel
JNB bit, rel
Jump if Bit is not set
o (PC) €« (PC) + 3
Operation:  ye hit) = 0, then (PC) € (PC)+rel

@> CORERIVER

Encoding : HEX: D3h, #bytes: 1, Cycles: 1
1({1j0|1(0 1

Encoding : HEX: D2h, #bytes: 2, Cycles: 2
1({1{0|1|0 0 bit addr

Encoding : HEX: 40h, #bytes: 2, Cycles: 3
0|1|0|0]|O 0| |relative addr

Encoding : HEX: 50h, #bytes: 2, Cycles: 3
Oo|1{0|1|0 0| |relative addr

Encoding : HEX: 20h, #bytes: 3, Cycles: 4
0|0|1|0]|0 0 bit addr relative addr
Encoding : HEX: 30h, #bytes: 3, Cycles: 4
0|0|1|1]0 0 bit addr relative addr
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JBC  bit, rel |
Jump if Bit is set and Clear bit

Operation : EiC%bit)é:(FiC) w3 Encoding : HEX: 10h, #bytes: 3, Cycles: 4

then (bit) € 0, (PC) €« (PC) + rel 0|0|0|1|0|0|0O(O bit addr relative addr

ACALL addrilil
Absolute Subroutine Call

(PO) & (PO + 2
(SP) & (SP) + 1
Operation : gﬁs)) : g%"e 1
((SP)) € (PCi59)
(PC,y_o) € page address a;glaglag)|1|{0(0(0|1 a;_g

Encoding : HEX: 11h, #bytes: 2, Cycles: 3

LCALL addril6

Long Subroutine Call
(PO) < (PC) + 3
(SP) <« (SP) +1
((SP)) € (PCp)

Operation :
SP SP) + 1
E(Sg)) : EPC) ) Encoding : HEX: 12h, #bytes: 3, Cycles: 4
15-8

(PC) € addr, o|ojo|1[o]o|1|0 a5 g a, o
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RET |

Return from Subroutine

(PCi56) € ((SP))
(SP) € (sP) -1

Operation : (PC,..) € ((SP)) Encoding : HEX: 22h, #bytes: 1, Cycles: 2
(sP) < (SP) -1 0|0|1|0|0|0O|1(0O
RETI
Return from Interrupt
(PCi5.8) € ((SP))
- (SP) € (SP) -1 N . . )
Operation : (PC,.) € ((SPY) Encoding : HEX: 32h, #bytes: 1, Cycles: 2
(SP) € (SP) -1 olofi|1]|0|0f1]O

AJIMP addrill
Absolute Jump

. o (PC) € (PC) + 2 Encoding : HEX: 01h, #bytes: 2, Cycles: 3
peration - (pc., ) € page address 310 [9|25/ 0|00 0|1 37,0
SIMP  rel |
Short Jump (Relative address)
5 tion - (PO) & (PC) + 2 Encoding : HEX: 80h, #bytes: 2, Cycles: 3
peration - (PCyy.0) € (PC) + rel 1|olo|o|o|o|o]|o| |relative addr
LIMP  addri6 |
Long Jump Encoding : HEX: 02h, #bytes: 3, Cycles: 4
Operation : (PC) € addr_, 0|0|0|0|0O|0O|1(0 s g a;_g
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JW¥P @A + DPTR |

Jump Indirect Relative to the DPTR Encoding : HEX: 73h, #bytes: 1, Cycles: 2
Operation : (PO < (A) + (DPTR) O|1f{1f{1|0fOf1|1
Jz rel |
Jump if Accumulator is Zero
Operation E_F;C) _ € (PC) + 2 Encoding : HEX: 60h,_#bytes. 2, Cycles: 3
(A)=0, then (PC) &« (PC) + rel Of1|12|0|0|0O|0O(O] |relative addr
JINZ rel
Jump if Accumulator is Not Zero
Operation : fic) <« (PC) + 2 Encoding : HEX: 70h,_#bytes. 2, Cycles: 3
(A)*0, then (PC) &« (PC) + rel Ol1lf{1(1|0|0|0O(0O] [relative addr
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CINE <dest-byte>, <src-byte>, rel

Compare and Jump if Not Equal
CJINE A, direct, rel

(PO) < (PC) + 3
IT (A) + (direct),

then (PC) € (PC) + rel
IT (A) < (direct), then (C) €« 1
Else C© <« 0

Operation :

CJINE A, #data, rel

(PO < (PC) + 3
IT (A + data,

then (PC) €« (PC) + rel
IT (A) < data, then (C) €« 1
Else © <« 0

Operation :

CJINE Rn, #data, rel

(PO) < (PC) + 3
IT (Rn) # data,

then (PC) €« (PC) + rel
If (RN) < data, then (C) €« 1
Else © <« 0

Operation :

CJINE @Ri, #data, rel

(PO & (PC) + 3
If ((Ri)) # data,

then (PC) €« (PC) + rel
IT ((Ri)) < data, then (C) €« 1
Else © <0

Operation :

@> CORERIVER

Encoding : HEX: B5h, #bytes: 3, Cycles: 4
1{0{1|1]|0 1 direct addr relative addr
Encoding : HEX: B4h, #bytes: 3, Cycles: 4
1({0f(1|1]|0 0| |immediate datal | relative addr
Encoding : HEX: B8h, #bytes: 3, Cycles: 4
1(0({1|1|1 r| |immediate datal| relative addr
Encoding : HEX: B6h, #bytes: 3, Cycles: 4
1{0{1|1|0 i| [immediate datag| | relative addr
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DINZ <byte>, rel

Decrement and Jump if Not Zero
DJINZ Rn, rel

(PO & (PO + 2
Operation : (Rn) < (Rn) -1
IT (Rn)*+0, then (PC) €« (PC) + rel

DJINZ direct, rel

(PO < (PC) + 3
(direct)€« (direct) - 1

Encoding : HEX: D8h, #bytes: 2, Cycles: 3

1|1{0|1|1|r|r|r relative addr

Encoding : HEX: D5h, #bytes: 3, Cycles: 4

111(0|1|0|1(0|1 direct addr relative addr

Operation : IT (direct)+0,
then (PC) € (PC) + rel
NOP
No Operation
Operation : (PC) <€ PO +1

@> CORERIVER

Encoding : HEX: OOh, #bytes: 1, Cycles: 1

0|0|0|0|0|0O|0O (O
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Appendix B : SFR &Y

[80h — 87h]

SFR =4 LR MBIt TAXIE Obs
l 8 M Byte AZ=AXIE Jts

m PO (80h) : Port 0 &I XIAH

| P0.7 I P0.6 I P0.5 I P0.4 I P0.3 I P0.2 I PO.1 I P0.0 I

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

R : 2D Mg gl
W M| Fist gl
(n) :2IAl gk

=2
=]
=
=]

H PO (80h) : Port 0 &l XIAE

P0.7 | P0.6 | P05 | P04 | P03 | PO.2 | PO.1 | PO.O
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

@ Open-drain 2Fg&F X},
¢ 22 HIR2E H2ote S0, ot HI0IE F=4/UI01H HAL TS
=1

B SP (81h) : Stack Pointer &l XI A H

SP.7 | SP6 | SP5 | SP4 | SP3 [ SP2 | SP.1 | SP.O
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(1) R/W(1) R/W(1)

& AEH0| Al ZE RS XIAIEHCH
@ PUSHOIl 2/5t04 SJt5t10 POPOIl 215t 2 ASHCE

@> CORERIVER

B DPL (82h) : Data Pointer Low Byte &l X| A &

DPL.7 | DPL.6 | DPL.5 | DPL4 | DPL.3 | DPL.2 | DPL.1 | DPL.O

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B DPH (83h) : Data Pointer High Byte &l XI A &

DPH.7 | DPH.6 | DPH.5 | DPH.4 | DPH.3 | DPH.2 [ DPH.1 | DPH.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

H PCON (87h) : & MO clAIAH

SMOD1 [ SMODO - POF GF1 GFO PD IDL

R/W(0) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(O)

4 SMOD1 : UART 2E£ 1, 2, 30ilAl EtOIHH 1 22iI0IE = HH.

4 SMOD0 :SMO0 &2 &I &. 0l HIEE +=&otAl Zet.

4 POF O I HAL
MO 4 XS, Ol bl

& GF1, GF0: =2 E Al HIE.

¢ PD It G2 (EX) 2E HIE.

¢ IDL : 001 2E HIE.

E= H/WOIl 2l5tol €83 210ICH
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Appendix B : SFR &

3{[88h ~ 8Dh]

B TCON (88h) : EIOIG/Ft2H 0/1 M el XIAH

TF1 TR1 TFO TRO IE1 Im1 IEO IT0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ TF1 : EtOI™ 1 overflow HEAl.
¢ TR1 : EIOIH 1 S & N,
¢ TFO : EFOIO1 0 overflow HEAl.
¢ TRO : EFOIC 0 S & M.
¢ IE1 (2R OIEHEE 1 EAl
IT1 =00/, AZTEYHO 230 XIHXICEH
IT1 =101, OIHEED Held i IS E K &ICH
¢ IT1 (2 CIEYEE 1 EFY HO.
Edge 2= (IT1=1)/ g2 2= (IT1=0; JI= X X)
¢ IEO P2 CIHEE 0 EAL

ITO =001, AZEY 0 2/ot0 XIH&ICH

ITO=10IH, QIHEEI Melg i [Hs22 XA
@ IT0 P QR QIEHEE 0 EFY WO,

Edge 22 (IT0=1) / cll& &= (IT0=0; V= X &)

B TMOD (89h) : EIOITH/It2E 0 2= MO cll XIAH

GATE C/T M1 MO GATE C/T M1 MO

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

& GATE[7] : EtOIOI/2I2H 1 Jls MO HIE.

‘17012 INT1 22 220A MO, 0'01H LHR0IA MO,
& C/T[6] :EIOIOI/2I2E 19 P& 2 28" 1012 T1 & 44 A=

& M1, MO [5:4] : EFOIDH/3I2E 19 2 & 0.
[0,0] : 2 0, 13-bit T/C
[0,1]: 2E 1, 16-bit T/C
[1,0]: 2 2, 8-bit T/C, KIS T
[1,1]: AR ©oF &

@> CORERIVER

@ GATE[3] : E}0I0{/3HRE] 0 M Of HIE.
10194 INT1 EIO2 QIS 0llA KO, 0°01% i oI A IO,
@ C/T[2] :EIOID/3I2E 02 Y2 22 2F, 10|94 TO & 2t K%
& M1, MO : E}OIDI/IHRE] 02 2= & F 0.

[0,0] : 2 0, 13-bit T/C

[0,1]: 2 1, 16-bit T/C

[1,0]: 2 2 8-bit T/C, XIS M2

[1,1]: 2E 3, =42l 8-bit T/C

W TLO (8Ah) : EOI n+/a+—3a 02! Low Byte 2 Xl A

TLO.7 | TLO.6 | TLO.5 | TLO.4 | TLO.3 | TLO.2 | TLO.1 [ TLO.O

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B TL1 (8Bh): EtOI0H/It=2El 12| Low Byte cll XI A E

TL1.7 | TL1.6 | TL1.5 | TL1.4 | TL1.3 | TLL.2 | TL1.1 | TL1.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

W THO (8Ch) : E}0I0{/2H=2E 02 High Byte I Xl A

THO.7 | THO.6 | THO.5 | THO.4 | THO.3 | THO0.2 | THO.1 | THO.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® TH1 (8Dh) : EFOI0/3F2E 19 High Byte 2 X AF

TH1.7 | TH1.6 | TH1.5 | TH1.4 | TH1.3 | TH1.2 | TH1.1 | TH1.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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Appendix B : SFR Description [8Eh — 99h]

(3/9)

B CKCON (8Eh) : 2 MO dll XIAH

WD1 WDO0 T2M TiM TOM - - -

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ WD1, WDO : Watchdog EIOI0{ 2& & EH
[0,0] : 2% clocks (interrupt), 217 + 512 clocks (reset)
[0,1] : 220 clocks (interrupt), 22° + 512 clocks (reset)
[1,0] : 23 clocks (interrupt), 223 + 512 clocks (reset)
[1,1] : 2% clocks (interrupt), 226 + 512 clocks (reset)

¢ T2M :T/C22 J|2 Al2F &8, '1'0l™H, time baselt 4 2.
¢ TIM 1 T/C 19 J|2 A2t 88,101, time basedt 4 22,
¢ TOM :T/CO02 J|=2 Al2F &4, 101X, time baselt 4 2.

W P1 (90h) : Port 1 & XI AEf

P17 | P16 | P15 | PL4 | P13 | PL2 | PL1 | PLO
R/W(1) R/W(1) R/W(1) R/MW(1) R/W(1) R/W(1) R/W(1) R/W(1)

¢ U2 pull-up NEFS 2= & e S
& CHUHE UE d8 JIsS 2I0t0 AtSoted S, P1.XO0I “17010{0F StCH

B EXIF (91h) : 22 QIEHEE S Al XNAH

IE5 IE4 1E3 1E2 XT - - BGS
R/W(0) R/W(0) R/W(0) R/W(0) R(1) R/W(1)
@ IE5, IE4, IE3, IE2 : 2/ QIHEE S5, 4, 3, 2 HAl.

L2ZEAA0 Sloh XIAE.
*XT : Crystal & &4, (Read only)
AT H Crystalg NAE 2202 AISEHC.
€ BGS : Band-gap select. &8 &|H, LVD= I Ct2 2E0H M

S &5t 40|}

@> CORERIVER

B SCON (98h) : UART02| & ZE H|0f cll KIAH

SMO | SM1 | SM2 | REN | TB8 | RB8 TI RI
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
4 SMO, SM1

Alelg B 2 e,
[0,0] : 2 & 0, 8-bit shift register (Fosc/4)
[0,1] : £& 1, 8-bit UART (Variable)
[1,0] : 2% 2, 9-bit UART (Fosc/32 or Fosc/16)
[1,1] : 2 & 3, 9-bit UART (Variable)

& SM2 2E 2, 30 IS =4 QA S S E8HLL

2E 10 M, SM2Dt "1701 & stop bit2 R =& ZAl.
S 00l A, SM22 “0"0| O OF StC}.

4 REN AE =4 G E.
¢ TB8 P22 2, 30AM dEE= 9% M GIOIH BIE.
% RB8 252, 30A =4&E= 98I OIOIE HIE.

22 10iM, SM2 is "0”0l 2 RB8:= stop bitet & Ct.
2Z 00ilM, RB8Z AMEEIX =L,

& Tl S QUEHEE HAL AZEYN0 2ol XA &C
@RI N QIEHEE BAL AZE AU 2IcH XIS RICEH

B SBUF (9%9h) : &€ OI0IE HIH &I XIAH

SBUF.7 | SBUF.6 | SBUF.5 | SBUF.4 | SBUF.3 | SBUF.2 | SBUF.1 | SBUF.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

& A0 A HIHE 2D o UCH
& 20|t Mo =A= 2L
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Appendix B : SFR &% [AOh — B7h]

B P2 (AOh) : Port 2 &I XIAH

B SADDR (A9h) : Slave O Ecll A 2l Xl AH

SADDR.7|SADDR.6{SADDR.5|SADDR.4|SADDR.3|SADDR.2(SADDR.1|{SADDR.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

& HNZLEN E2E FOHXNAU HMU dS5EeE 42 2203 F

m P3 (BOh) : Port 3 &I X AF

P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

¢ U= pull-upE H= SAF 2EEF S
¢ (12 89 D52 ArE2taH, P3.XD “1"0| 0 OF StCh.

H IPH (B7h) : 2IHEE 4= &% HIE dlXIAH

PADCH | PT2H PSH PT1H PX1H PTOH PXOH

p2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0
R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)
¢ U2 pull-up eSS 2= |AL e ZE
IR NIZeE 2 M HEdA s LB T/0.
B P4 (A5h) : Port 4 Register
P43 | P42 | P41 | P4.0
R/W(1) R/W(1) R/W(1) R/W(1)
€ Quasi bi-directional port with internal pull-up resistors.
B P4SEL (A6h) : Port 4 Pull-up MO 2l XIAH
P4SEL.3 [ P4SEL.2 | PASEL.1 | P4SEL.0
R/W(0) R/W(0) R/W(0) R/W(0)
@ 0= U= Pull-up 40l ON (D12 &&)/ 1= OFF
B |E (A8h) : 2IHE E 3= dIAAH
EA EADC ET2 ES ET1 EX1 ETO EXO0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ EA SN QEEE A .
€ EADC :ADCQHEHE d E.

& ET2 :EtOIH 2 QIHEE ol 8.
@ ES A HQIHEE 6 8.
¢ ET1 :EIOIH 1 2IHEE ol 8.
& EX1 AR QIHEE 10 8.
¢ ETO :EIOIH 0 QHEE ol 8.
& EX0 (AR QIHEE 0O .

@> CORERIVER

R(1)  R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(D)

¢ PADCH :ADCOIHHE M=% &2 HIE.
¢ PT2H CEtOIN 2 OIEHEHE 28 &=2 A9 HIE
¢ PSH &2 ZE (UART) CIEHEE R48&9 &9 HIE
¢ PT1H CEIOI 1 PIHBE 28&2 A< HIE.
€ PXICH QR HEE 1 R24&S &< HIE.
¢ PTOH :EIOI 0 CIEHEHE R48&2 &< HIE.
¢ PXO0H R QHEE 0 28R A9 HIE.
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Appendix B : SFR Description [B8h — CBh] (579)

m P (B8h): QIHEE =< ot? HIE dXAH

B T2CON (C8h) : EtOITH/It2H 2 MO dlXIAH

= PADC PT2 PS PT1 PX PTO PX0

TF2 EXF2 RCLK [ TCLK | EXEN2 | TR2 C/T2 | CP/RL2

R(1)  R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

€ PADC :ADCQIEHIEE R&=<l ot? BIE.

& PT2 (EHOIH 2 QIEHHEHE 4= ot HIE

@ PS A28 ZE (UART) QIHEE R48=4 6%-‘:’—| HIE.
& PT1 : EtOI0 1 QIHBE R&=2 6t HIE.

¢ PX1 QR QIEHEE 1 R48=7 ot HIE.

& PTO :EtOI0 0 QIHBE R4&=< 6t HIE.

& PX0 QR QIEHEE 0 RMH=7 ot HIE.

B SADEN (B9h) : Slave =2~ OtA 3 el XA H

SADEN.7 | SADEN.6 | SADEN.5 | SADEN.4 [ SADEN.3 | SADEN.2 | SADEN.1 [ SADEN.O

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B PMR (C4h) : @2 XX RI0f XA

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ TF2 : EtOI 2 overflow HEAl.

& EXF2 : EHOIDY 2 218 EAl

€ RCLK  : 28 41 HAl

& TCLK 28 ME EAL

& EXEN2 : EIOIH 2 MIOH HIE.
‘101 T2EXS| 6t Ol K0 A TH 2 0ILE GIOIE =& 24,
'0°01H T2EX &AlS R Al

& TR2 : EFOITH 22 AIE/E X WO,

¢ C/T2 : EFOIDY 2 EFOIDH/9H2E J1S ME.'0°01% EFOIDY, ‘1’ 3H2EH.

¢ CP/RL2 :0IOIH =&/ He,
CP/RL2 =0, &, (TH2,TL2) €« (RCAP2H,RCAP2L)
CP/RL2 =1, =&. (RCAP2H,RCAP2L) € (TH2,TL2)

m T2MOD (Ch) : EFOIOI/IH2E 2 2 KOl &I XIAE

- - - - - |ALEOFF| - -

- - - - - - T20E | DCEN

R/W(0)

@ ALEOFF :1=ALE E22 2X.
0=ALE £E22 58 OI2XH).

B STATUS (C5h) : Crystal & EH 2l XIAH

- - - XTUP - - - -

R/W(0) R/W(0)

¢ T20E :EIOIH 2 &2 531&.'1'01H, P1.02Z2 =&,
€ DCEN  : EtOIH 2 up/down HIO{. 1" Olcﬂ, IHRE U2,

B RCAP2L (CAh) : EtOIDI/2t2H 2 =&/ & o2l BI0IE dIXIAH

R(0)

& XTUP : Crystal oscillator warm-up status.
Cleared by H/W when Power-on reset.

Cleared by H/W during Power-down wake-up.
Set by H/W after XTAL stabilization.

@> CORERIVER

RCAP2L.7 |RCAP2L.6 | RCAP2L.5| RCAP2L.4 [RCAP2L.3| RCAP2L.2 |RCAP2L.1[RCAP2L.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B RCAP2H (CBh) : EIOIH/9t2H 2 &/ & A2 HIOIE gIXIAH

RCAP2H.7|RCAP2H.6(RCAP2H.5|RCAP2H.4|RCAP2H.3|RCAP2H.2(RCAP2H.1[RCAP2H.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
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Appendix B : SFR &Y

[CCh — DCh]

B TL2 (CCh) : EtOIGI/2t2El 2 6t BIOIE el AIAH
TL2.7 | TL2.6 | TL2.5 | TL2.4 | TL2.3 | TL2.2 | TL2.1 | TL2.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B TH2 (CDh) : EtOIGI/II2H 2 &9 HIOIE el XIAH
TH2.7 | TH2.6 | TH2.5 | TH2.4 | TH2.3 | TH2.2 | TH2.1 | TH2.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

W PSW (DOh) : T2 12 ARl 2 X AH

cY AC FO RS1 | RSO ov F1 P
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R(0)

®cCY L 92 EAL
& AC B el EAL
®FO0 : AFRXF EAI 0.
@ RS1,RSO: X AE %3 e
[0,0]: %30
[0,1]: %31
[1,0]: &3 2
[1,1]: %33
& oV : Overflow EAl, T2 S Ak OI5101 SRS,
@ F1 : AFRAF Al L.
eP : TH2IEl HIE. ACC 22 TH2I IOl T2t H/WOIl 25} set/clear.

@5 CORERIVER

B WDCON (D8h) : Watchdog EtOI 0 & Tt AFEH &I KA H

EWT RWT

POR EPFI PFI WDIF | WTRF

R/W(1) R/W(0) R/W(1) R/W(0) R/W(0) R/W(0) R/W(O)

4 POR IR =2 2lA HAL
@ EPFI It 2% CIEHEE Jis.

& PFI (IR 2T CIHEE HAL

€ WDIF  : Watchdog EtOI0{ CIHEE HAl.
€ WTRF : Watchdog EtOI O 2| Al E Al

¢ EWT : Watchdog EtOIOH 2lAl & &.

& RWT : Watchdog EHOI0 MZE.

® PWMOCON (DCh) : PWM HIOf &l XIAH
POSEL | PS2_PO | PS1_PO | PSO_PO [MODE_PO| RL_PO |CLR_PO [RUN_PO
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ POSEL :PWM LIS 2 P3.42 £ 5l 8.
¢ PS2_P0, PS1_P0, PSO_PO : 8= 2 A€,
[0,0,0] = FOSC/1, [0,0,1] = FOSC/2, [0,1,0] = FOSC/4,
[0,1,1] = FOSC/8, [1,0,0] = FOSC/16, [1,0,1] = FOSC/32,
[1,1,0] = FOSC/64, [1,1,1] = FOSC/128
 MODE_PO : 8 bits / (2+6) bits II2E 2= &4,
0 = (2+6) bits 2= ()12 X &)
1 =8bits 2&
:Duty CIOIE TH & Sed
0 = 6-bit It 2H overflow & ML (12 XF)
1 = 8-bit It 2H overflow & TH &
€ CLR_ PO :9t2H 24l Jts. ot=/I 0ol 25t A,
@ RUN_PO : 928 AIZ/E X HIO.

& RL_PO
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Appendix B : SFR Description [DDh — E3h]

(7/9)

B PWM1CON (DDh) : PWM Control Register

PISEL | PS2_P1|PS1_P1|PSO_P1 |[MODE P1| RL_P1 | CLR_P1 [RUN_P1
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

¢ PISEL :PWM I}ES P1.02 &2 Jis.

@ PS2_P1,PS1_P1, PSO_P1: A2 221 A&,
[0,0,0] = FOSC/1, [0,0,1] = FOSC/2, [0,1,0] = FOSC/4,
[0,1,1] = FOSC/8, [1,0,0] = FOSC/16, [1,0,1] = FOSC/32,
[1,1,0] = FOSC/64, [1,1,1] = FOSC/128

 MODE_P1 : 8 bits / (2+6) bits II2E 2= A&,
0 = (2+6) bits 2= (I 2X )
1 = 8 bits 2

@ RLP1 :Duty GIOIE] TS &l X
0 = 6-bit IH=2E{ overflow = T2t (I12 X F)
1 = 8-bit I2E overflow = e !

& CLR_P1 : 3I2E 214 Jbs. BIEI01 0l 215H0] A 1.

@ RUN_P1 : It2El AIR/E X RO,

® PWMOD (DEh) : PWM 0 2 A = [IOIH 2l XIAH

PWMOD.7 |PWMOD.6|PWMOD.5 | PWMOD.4 | PWMO0D.3 | PWMOD.2 | PWMOD.1|PWMOD.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

® PWMI1D (DFh) : PWM 1 EA = HIOE dIXIAH

PWM1D.7|PWM1D.6|PWM1D.5|PWM1D.4|PWM1D.3|PWM1D.2|PWM1D.1|PWM1D.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

B ACC/A (EOh) : iR =cll0lH

ACC.7 | ACC.6 | ACC5 | ACC.4 | ACC.3 | ACC.2 | ACC.1 | ACC.0
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@> CORERIVER

B ADCSEL (E2h) : ADC S 10t A MO &l XA H

ADIV2 | ADIV1 | ADIVO - ADC3 | ADCS2 | ADCS1 | ADCSO
R/W(0) R/W(0) R/W(O)

R/W(0) R/W(0) R/W(0) R/W(0)

¢ ADIV2, ADIV1, ADIVO : ADC & 28 Z=.
[0,0,0] : 1-E3 (Fosc)
[0,0,1] : 2-2=F (Fosc/2)
[0,1,0]: 4-2= (Fosc/4)
[0,1,1]: 8-2= (Fosc/8)
[1,0,0] : 16-2= (Fosc/16)

€ ADC3 :1=P132Z ADC3 2 5= & LIXNE = =X.
€ ADC2 :1=Pl222 ADC2 2= 5l & LIXIE & =X.
€ ADC1 :1=PLI1SZ ADC1 2= 5l & LIXE 24 =X.
€ ADCO :1=P0.02Z ADCO & 5= & LIXNE & =K.

B ALTSEL (E3h) : CIE &8 Jls MO Al XAH
- - | EAINTO | POINT1 | POINTO |  TX RX | PWM1

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

& 2% 18/10/20-pin SPDIP/SOIC PackageOll Al AtEJts.
40-PDIP, 44-PLCC/LQFP, 28-SPDP/SOIC PackageOil Al AtEStAl Zct.

@ EAINTO :1=INTO 2= ?Iot0 EA & ALES.
@ POINT1 :1=INT1 2= S <Iot0d P0.2 &l ALZ.
@ POINTO :1=INTO 2= = <I6t0 PO.1 & ALS
& TX 1=TX Y==S ?Act0 PO.1 E ALS.
@ RX 1 =RXZ=Z 260 P0.0 & AtZ.

¢ PWM1 :1=PWM1 £ = 26t P0.1 & ALE.
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Appendix B : SFR Description [E4h — EFh]

(8/9)

B POSEL (E4h) : Port 0 Pull-up HIO{ &l X A&

POSEL.7 | POSEL.6 | POSEL.5 [ POSEL.4 | POSEL.3 [ POSEL.2 | POSEL.1

POSEL.0

R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1) R/W(1)

¢ 0=L§% Pull-up &0l ON/ 1= OFF (0|2 X&)

B P1SEL (E5h) : Port 1 Pull-up M O{ il XI A&

R/W(1)

P1SEL.7 | P1SEL.6 | P1SEL.5 [ P1SEL.4 | P1SEL.3 | P1SEL.2 | P1SEL.1

P1SEL.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

@ 0= L= Pull-up M0l ON (71= X&)/ 1= OFF

B P2SEL (E6h) : Port 2 Pull-up X0 cll XIAH

R/W(0)

HEIE (E8h): & QIHHE 200I= al XN AH

EWDT EX5 EX4 EX3 EX2
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

& EWDT : Watchdog EIO|0 PIE{HE 5l

& EX5 (2R AUHEES O E.

¢ BEX4 (2R IHEE 45 E.

& EX3 (2R AUHHEE 3 W E.

¢ EX2 (2R IHEE 25 E.

B ADCR (EEh) : ADC Z 1t &2l OIOIE dIXIAH : Value[8:1]

SARS8 SAR7

SAR6 | SARS SAR4 | SAR3 SAR2 SAR1

P2SEL.7 | P2SEL.6 | P2SEL.5 [ P2SEL.4 | P2SEL.3 [ P2SEL.2 | P2SEL.1

P2SEL.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

@ 0 =W Pull-up M0l ON (712 XIE) /1= OFF

B P3SEL (E6h) : Port 3 Pull-up HIO{ &l X A&

R/W(0)

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

m ADCON (EFh) : ADC H 0 & ADC Z 2} LSB &I X| A : Value[0]

AD_EN |AD_REQ|AD_END| ADCF | ACH1 | ACHO - SARO

P3SEL.7 | P3SEL.6 | P3SEL.5 [ P3SEL.4 | P3SEL.3 | P3SEL.2 | P3SEL.1

P3SEL.0

R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)
@ 0 =W Pull-up 40l ON (1= X&)/ 1= OFF

@> CORERIVER

R/W(0)

R/W(0) R/W(0) R(1)

& AD_EN
& AD_REQ :

@ AD_END :

@ ADCF

R/W(0) R/W(0) R/W(0) R/W(0)

:ADC O E, ATE 00 2ol & &,

S MHE0 AD e 2F.

AD_ENDJI 10IA 022 S0 & [ St=AOI0ll 2o 2~ H.
ADC & &HEH.

0=ADCIt HES&

ADC QIEHEE HEAlL 2AZE 0 2Joh A 2915 010F .

@ ACH1, ACHO : ADC [ & &

€ SARO

[0,0] = ADCO /2 & & (P0.0)
[0,1] = ADC1 22 A& (P1.1)
[1,0] = ADC2 /2t A& (P1.2)
[1,1] = ADC3 /2 A& (P1.3)

: ADC 21t gt LSB.
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Appendix B : SFR Description [FOh — F8nh]  (9/9)

m B (FOh) : B I X AH
B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0
R/W(0) R/W(0) R/W(D) R/W(0) R/W(0) R/W(0) R/W(0) R/W(O)

B EIP (F8h): & & CIHHE &= dlXNAH

PWDT | RX5 | PX4 | PX3 PX2
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)

¢ PWDT : Watchdog EHOIH QIEHHEE &= HIE.

@ PX5 AR HYE 5 R4 HIE.
& PX4 AR QHYE 4 2489 HIE.
& PX3 (2R UHYE 3 M= HIE.
@ PX2 AR HYE 2 2452 HIE.
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Appendix C : Update History

¢ V18
v 44-LQFP > 44-MQFP
¢ V1.9

v" EA : This pin must not be floating.
v Describe the constraint of power slope

¢ V1.9 korea

v’ &t2Et Brief Manual
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