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1. M3 K 7. Absolute Maximum Ratings
). EX 8. DC &4
3. E5 &H 9. ACEH4
4. & 24 10.Package Dimensions
5. 2l &H 11L.HS 8= MAH
6. Jls &9 12.X3 =
v CPU &Y
-HRel 2x
-EXRJ|sdXAHSY 280 49
-0l HE &Y 13.85
- CPU EtO1Y A, ZE0 NE
v FH3E 49 B. S=JIsdXAH &Y
-I/0 & Xt
- Clock 2 X C. Update History

- Carrier =1t M4
-LVD (H& Y HE32)
- WDT (Watchdog Timer)
- Reset 3l 2

- &3 22

- IAP (In Application Programming)
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1. NS R (1/2) Preliminary

4 ATOM1.0 = -GC49C501 A € (NMHIE, H&EE S& MCU)

Mask-ROM| FLASH | EEPROM | RAM | Volt | Freq.| T/C | Serial REM | IR.LED | 1/O Available
Product yte) | (byte) | (byte) |Nibbie)| v) |vizlaebits) 170 |™PT| output | Drive Tr.| pins | PRS@9€ Gz Time
0 s POR/LVD
GC49C501G0-S0241 - 1K (128) | 64 [1.8~55 - - 1] o1 Yes 24-S0IC | Ring OSC | NOW
(5) (20) ISP/IAP
] POR/LVD
GC49C501G0-53201 - 1K (128) | 64 |1.8~55 10 -] o1 Yes 12 ZJOE;;C Ring OSC | NOwW
(5) (16) | ( ) | 15P/1AP
POR/LVD
10 18 Calibrated
) . 1.8~5. - - - :
GC49C501R0-50241 1K (128) | 64 |1.8~5.5 ) 1| 1 Yes | gy | 24501 | iigosc | NOW
ISP/IAP
POR/LVD
10 14 | 220-SOIC | Calibrated
GC49C501R0-S1201 1K (128) | 64 |1.8~5.5 ) 1| 1 Yes (16) | GEDEQ) | Ring OSC Now
ISP/IAP
POR/LVD
10 Calibrated
GC49C501RP-SO8I - 1K (128) | 64 [1.8~5.5 | -1 - - 6 8-S0IC | 5 e | NOw
ISP/IAP
POR/LVD
10 Calibrated
GC49C501RP-SPSI - 1K (128) | 64 [1.8~5.5 | -1 - - 6 8-SPDIP | 1 T0cc | Now
ISP/IAP

*LZ ) HHO| 22(128 bytes)E EEPROM2Z AFEE = U=0, 1 S92 2ZEGUHAN IAP JIS2Z =88 &+ UL
* ATOM1.0 22 zI0§ S& =It=== VDDI}t 2.7VELH £ = [} 5 MHzOICt
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1. HZ N (2/2)

Preliminary

¢ ATOM1.0 = -GC49C501 HE (MHI=E, d& s SE MCU)
Mask-ROM| FLASH | EEPROM | RAM | Volt | Freq.| T/C | Serial REM |IR.LED | 1/O Available
Product yte) | oyte) | (byte) |uibble)l v) |munlasbits) 170 |WPT| output | Drive Tr.| pins | PAk@9C Others Time
10 8 POR/LVD
GC41C501G0-S0241 | 1K - - 64 |18~55) o | - -] o1 Yes | gy | 2+SOIC | RingOSC | Now
POR/LVD
10 14 | 20-s0IC
41C501G0-SJ201 1K - - 4 |1.8~5. - -l 1 i
GC41C501G0-5320 6 55| (5) Yes | 1) | oepeey | RN9OSC | Now
0 POR/LVD
GC41C501G0-SO8I 1K - - 64 |18~55) o | - T - 6 8-SOIC | Ring 0SC | NOW
0 POR/LVD
GC41C501G0-SP8I 1K - - 64 |18~55) o | - -] - - 6 | 8sPDIP | RingoSC | Now
* T2 )3 JAo| U2(128 bytes)E EEPROMR Z AIEE = U=, 1 S92 AZEANHUHAM IAP I|s22 =83E = UL
* ATOM1.0 22| = =& F=1l4== VDDJ} 2.7VELCI &= [ 5 MHzO|C}.
€@, CORERIVER ATOM1.0 Family [4]




¢ CPU
v 4-HE =4 8051 =
v AN T2 ) =4, HOIX gal2 oty
v" Push, pop, logic inst.2 Z&dt= 51 3
v BN FII : Fgyg/6
v S MESE LHE RAM J|BF AER,

€ On-chip HI2¢l
v FLASH : 1024 bytes (128 Ht0| £ EEPROM X &)
v" RAM : 64 nibbles (A& L&t

€ ISP (In System Programming) of FLASH

€ IAP (In Application Programming) of FLASH
¢ 2= A
v PO : 4H|E ¥ & 1/0O (Open drain output)
v P1: 8 & I/O (Open drain output),
24T 2 4H|E, 208 2 2H| E.
v P2,P3:44HE Q= /HIE &8 I/O (Open drain
output)
v P4 : 24 [/O (Open drain output).
LHE S=S S M 20IE

248 W3 Xl= It 28| E.

@> CORERIVER

¢ REM =2 (22 & S41D))
v & QN LED =2 Built-in Transistor
v Io.= 300 mA (Z/TH), Vpp = 3V 12|20V, = 0.4V

& Carrier Z2A MAD| 7 JHX

@ Built-in 2 &10|
v" Crystal/Ceramic S &1 7|
v 32 R ZaD|
2.1 ~33VHIM £ 3% 82 =8E
25VUHA +£ 1% 892 =83 &
v" GC49C501RX ClBIOI A 0fl Bt 7.28MHz & & X2 FH 0|
HEF.
€ Built-in Reset
v Power-on Reset, Power-fail Reset
v WDT (Watch-Dog Timer) Reset
v" Clock switching reset

& A= 2|
v Power-down (stop) mode
v PO, P1 ZEJI 022 ZHXIH stop mode E=
v Sleep mode

ATOM1.0 Family [5]



SN
v" Stop mode : <0.1uA (Typ.) at 2.0V
1 uA (Max.) at 5.0V
v Normal mode : 400 uA (Typ.) at 2.0V, Fgys = 4 MHz
& | s & 1=
v EH Foge= 10 MHz (2.7 V < Vpp = 5.5V)
v EH Foge= 5MHz (1.8V < Vpp < 2.7V)

S 2% :-40°C~85°C
E.S.D. protection 2,000V
Latch-up protection +200mA
SAPN

v' 24-pin SOIC

v' 20-pin SOIC
v" 8-pin SOIC/SPDIP

¢

* 6 0o

P)CORERIVER ATOM1.0 Family [6]



3. 22 T H (24-PIN) Preliminary

| |
' [
I Instruction ' RomAddr(10) |
} S FLASH [\ Program |
l (IR) < RomOut(8) K Byee RomOut(8) > ey |
: [
|
| 4 4 |
|
| |
| CPU BUS(4) l
|
| |
l 4 4 4 :
' |
| |
: WDT :
: ALU Data Address I> 6§A)24 4 |
|
: POR/LVD (C, ACC) (SP, DPH, DPL) bits :
: |
|
| | RING OSC. 4 DP@ |
|
| e Ports - REM IR LED z' Vss
| .
| (P4, PO, P1, P2, P3) Generation Driver TR & Voo
| |
' |
| [
I N I N I N e N I I e | I N —_a

XI/P4[0] XO/P4[1] P4[3:2] PO[3:0] P1[3:0] P2[3:0] P3[3:0]

@> CORERIVER ATOM1.0 Family [7]



3. 22 T H (20-PIN) Preliminary

| |
| |
: Instruction | RomAddr(10) I
| Decoder FLASH [N\ Program :
l (IR) < RomoOut(8) X IBI7ES RomOut(3) > (Eohies |
: |
j E |
I 4 4 |
I |
l |
I CPU BUS(4) |
I |
I |
| 4 4 4 |
I |
| [
: WDT " :
: ALU Data Address I> 6§AX 4 |
|
: POR/LVD (C, ACC) (SP, DPH, DPL) bits :
: |
[
| | RING OSC. 4 DP@ |
|
I g VSS
Ports REM IR LED
l K |
I OSC. (P4, PO, P1, P2, P3) i Generation Driver TR & vV
| DD
l |
I |
| |
L — —_ ™ M- . ¥ Y  — —  ™DM - - - - - —a
XI/P4[0] XO/P4[1] PO[3:0] P1[1:0] P2[3:0] P3[3:0]
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Preliminary

—_—_————— e ——_—_——_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_——_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— e — 4

' |
' |
| . |1 |
| Instruction FLASH N RomAddr(10) Program |
| Decoder |
' (IR) - RomoutE) 1K Bytes RomOut(8) Counter I
| AN |
' |
|

|
| CPU BUS(4) |
|
' |
l 4 4 4 :
| |
|
' |
' ALU Data Address RAM :
| C ACC (SPH,SPL, 6 | 64x4 |
l WDT € ) DPH, DPL) bits :
' |
' |
|| POR/LVD 4 DPL| 4 i
: g VSS
| | RING 0SC. K—> SFR & Ports IFF ]
| Elﬂ Voo
: § % |
' |
' |
e e e DM — - e e . N e e 4

PO[2:0] P2[2:0]
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Vss

XI / P4.0
X0/ P4.1
P0.0

P0.1

P0.2

P0.3

P1.0

P1.1

P3.3

dIOZ[S-0dT0SD6¥0O e
dI0Z[S-09T10506+29
dI0Z0S-0d4T0S06%09
dI02¢0S-09T0506+29

[l [ oA N [o] [ [+ [ [M] [

d

43IAIHIH0D €Y

[ 20-SOIC]

20
19
18
17
16
15
14
13
12
11

P2.0/SCLK
P2.1/SDAT
pP2.2
P2.3
P3.0
P3.1
P3.2

GC49C501G0-S0201
GC49C501R0-S0201
GC49C501G0-SJ201I
GC49C501R0-SJ201

VDD
P0.0
P0.1
P0.2

[+ M H

dd0TLY

| |o] [N] [oof

[ 8-SOIC/SPDIP]
GC49C501RP-S0O8I
GC49C501RP-SP8I

@> CORERIVER

Vss
P2.0/SCLK
P2.1/SDAT
P2.2

Vss

XI / P4.0
X0/ P4.1
P4.2
P0.0
PO.1
P0.2
P0.3
P1.0
P1.1
P1.2
P1.3

[RlE el fe] [ [N [o] [ [ [ M [H

N\
[N 0) ‘
22 R
20 o
o o
e |
X0 m
o o
O
L <
=& m
v Vo 0

[ 24-SOIC]

24
23
22
21
20
19
18
17
16
15
14
13

Preliminary

P2.0/SCLK
P2.1/SDAT
P2.2
P2.3
P4.3
P3.0
P3.1
P3.2
P3.3

GC49C501G0-S0241
GC49C501R0-S0241

ATOM1.0 Family [10]



5. 0 89 (208 /248) Preliminary

Symbol Direction Description Remark
Voo Power &85 35
Vgs Power Ground
REM Output HMQ|M LED & n-I € Transistor &
TV Power A2l & LED += Transistor Ground
S AFEIA BRI J|o] =X | ol
ol

XI/ P4[0] | Input/Output

(_1

itt Trigger 202 112l 0 LW pull-up TR.2 2= open-drain &

=Y HAZ £350Y, P4[0]= E2 =4 S AL
chm -
/\

FEHA 2D 2 xEJI =4,
X0 / PA[1] | Input/Output Qe oxz 8B o, P4[0]= HE Y& AL
Schmitt Trigger & & jal 1 WS pull-up TR.& 2= open-drain £

(_\

HY Qs UIN(QE 24T I KA AI2E
P4[3:2] Input/Output | 2 BIE= gz &AL AHE =
Schmitt Trigger 25 J12|1) iR pull-up TR.Z2 %= open-drain .

g2y = o
PO[3:0] Input/Output | Schmitt Trigger 22 112110 LIS pull- up TR.2 %
2+ Ho| 21240] 00/ STOP modeGil M E =&

= open-drain .

g8 g&38 =it

P1[1:0] Input/Output | Schmitt Trigger 22 112110 WIS pull-up TR.
26 Eol 21240] 00| H STOP modelil Al E &

o= =

= open-drain &

0Il
ol ru|o
|

)

HE AEH HIH(LE 248 I XA Al
R.2 2= open-drain £

P1[3:2] Input/Output | Schmitt Trigger 22 J12| 0 L= pull-up T
2+ Zo| 21240] 001X STOP modelil M EEEE!.

ﬂJIO omn

g2g Y& CAL A HE= WEHCSZ dEEHL AHE 5= UL
Schmitt Trigger 22 T2/ W2 pull-up TR.2 2= open-drain .
P2= push-pull 282 838 = US.

P2[0]2} P2[1]= 8t FLASH memoryol ISP2C AIRE.

P2[3:0] Input/Output

22 A& AL 2 HE=E HERCZ S&HEHL A0E = U

i Ct.
P3[3:0] Input/Output Schmitt Trigger 22 2/10 WS pull-up TR.2 2= open-drain £&.

€> CORERIVER ATOML.0 Family  [11]



5.2 £Y (8 )

Preliminary

Symbol Direction Description Remark
Voo Power &85 35
Vss Power Ground
gy gdsd oA
PO[2:0] Input/Output | Schmitt Trigger 2 11210 LS pull- up R.2 2= open-drain &
28 Bol 120] 001 STOP modeil A EE &
Y U= HAL 2 HIE=E HBHZE SZEHU AHE = UL
] Schmitt Trigger & T2/ W2 pull-up TR.2 2= open-drain £ .
P2[2:0] Input/Output P2= push-pull Z2CHTI2 MHE & S,
P2[0]2t P2[1]= &£ &t FLASH memory°| ISPE‘: INE=3=N
() CORERIVER ATOM1.0 Family [12]




¢ =2
v

z
bt
2t
a]
=
x|
2t

=
0l
X
=
E
Al
e
X
=
X
=
E

<\

0K
S

|J

el Hl22l : 1K Bytes.

CHRIZ ol Fa

-/ T L

A 1M

0

Chel &2 Ots.

Jls dIXIAH @ 1694,
FAXEH,

F=AKXE Jls flags : 16 HIE.
?IXl= DPLOI 2lof & & &.

&

[Program Memory Map]

3FFH

000H

Internal FLASH
1K Bytes

[Special Function Register Map]

2 X & oIy M22l : 64 Nibbles.

0CH

P3 CKCFG IOCFG LVCFG

08H

P2 IAPCON GDL GDH

Preliminary

04H

P1 REMC SPL SPH

00H

PO P4 DPL DPH

@) CORERIVER

[RAM Map]
3FH
Page 3
30H
2FH Stack Pointer (SP)
Page 2 SPH SPL
20H .
1FH N DPH | DPL
Page 1 Data Pointer (DPTR)
10H
OFH
Page 0
00H
[Indirect Function Flag Map]

15 14 13 12 11 10 9 8
STOP | SLEEP | WDTE | WDTR | MAP1 | MAPO | P4.2 P4.3
7 6 5 4 3 2 1 0
P3.3 P3.2 P3.1 P3.0 P2.3 P2.2 P2.1 P2.0

ATOM1.0 Family [13]




Preliminary

=2 e —E ch;‘gte \r/-zgune Resczzfch\?glue
PO 00H S0 =9 dXIAH. 1111 1111
P4 O1H St 4 =9 dXIAH. 1111 1111
DPL 02H IOIH ZQIE 2 Skl nibble (DPTR). 0000 0000
DPH 03H IOIH ZQIE 2 &2l nibble (DPTR). --00 --00
P1 04H X1 S dl KA. 1111 1111
REMC O5H REM =3 MO cll AIAH. 0000 0000
SPL 06H A B IIOIE 2] GH<l nibble (SP). 1111 1111
SPH 07H A B HQIE 2 &89l nibble (SP). --01 --01
P2 08H Xt 2 EE dlXIAH. 1111 1111
wocon | o | e penicton e 10 E
GDL OAH #HEZ G0l dIXIAES| 6H<l nibble 0000 0000
GDH OBH HE OOHH dXNAEHE &2 nibble 0000 0000
P3 0CH Xt 3 £ dlXIAH. 1111 1111
CKCFG ODH =S ot €8 dIXNAH. IHY 2 240 26t0 =0138HE. 0000 uuuu
IOCFG OEH [/O &t 28 dXNAH. IR 2 A0l 26t =13, 0000 uuOu
LVCFG OFH LVD &fEf €& I XAH. I 2 2401 26tH =J13HE. 1x00 uxuu
- : Unimplemented bit. Read as 0. Note for 8-pin devices.
u: Remains unchanged. - Not supported SFRs : P1, P3, P4, REMC.
x: The value of the bit is not determined - Writing to the not-supported SFRs may cause unexpected behavior.

@> CORERIVER ATOM1.0 Family [14]



Z=AX3H Jls Flag (IFF) &% Preliminary

& &8 =AXE JIs Flag (IFF)
v MJIBHDs, OU82 B8 22 820! Jtsg: MOV L, #n, SETB @L, CLR @L
v HUE HERCOZE dH/A0ot= A2 AtEote WIIXIJL & Sote 88 HAE A& e Dt sotLt.
Flag =2 (DPL) =k Reset Value
STOP 15 Stop mode0fl S012. P02t P12] AEHDt highY [HOH 12 & & &, 0
SLEEP 14 Sleep mode0fl =0 2. WDT(WatchDog Timer) 2I410 216t €&. 0
WDTSl 2100l = flag. Ol HIEJ AHEH WDT= Ss&S S50 0l AEHE SIS
WDTE 13 Q% MAPL HIEDF £& &1 MAPO HIEJE A S0 A= AENOIACH O H_IE% HP = QL 1
Ol HIE= AFE XDt SLEEP HIEE & & GtJ{Lt IAPCON SFRO|l 2t M ™ SLEI0{0fl 2GHA Xt
So=Z 12 8FEl
WDTR 12 WDT =J|st. 2ZEAHUAM 12 &8, WDT =Jl=t 20 st=R/IH I 022 &, 0
MAP1 11 SFR/IFF ®18t =4 map & & HIE 1. 0
MAPQ 10 SFR/IFF ¥I8t =4 map & HIE 0. &% SE#HS 960 0l flagE 12 8 FG6HA 2 A, 0
P4.2 9 P42 i HIE #8/4A A 1
P4.3 8 P42 JHE HIE &&/A A 1
P3.3 7 P32 JHE HIE &&/A A 1
P3.2 6 P32 JHE HIE d&/A A 1
P3.1 5 P32l JHE HIE 8&/4AA 1
P3.0 4 P32l 8 HIE #&/4AA 1
P2.3 3 P22| 8 HIE #8/4AA 1
P2.2 2 P22| i HIE #F/4AA 1
P2.1 1 P29 JHE HIE E&/Aa A 1
P2.0 0 P29 JHE HIE d&F/A A 1
@> CORERIVER ATOM1.0 Family [15]




Preliminary

Nz
02

ADD A, #data Add data to ACC.
INCA Increment ACC.
DECA Decrement ACC.

Arithmetic ADD A, @DP Add the indirect memory nibble to ACC.
ADDCA, @DbP Add the indirect memory nibble to ACC with the Carry in C.
SUB A, @DP Subtract the indirect memory nibble from ACC.
INC @DP Increment the indirect memory nibble.
DEC @DP Decrement the indirect memory nibble.
CLRA Clear ACC.
CPLA Complement ACC.

Logical RRC A Rotate right ACC with Carry flag.
ANL A, @DP Logical AND for ACC and the indirect memory nibble.
ORL A, @DP Logical OR for ACC and the indirect memory nibble.
XRL A, @DP Logical Exclusive-OR for ACC and the indirect memory nibble.
MOV dir, A Move ACC to the special function register.
MOV A, dir Move the special function register to ACC.
MOV A, @DP Move the indirect memory nibble to ACC.
MOV A, #data Move data to ACC.
MOV L, @DP Move the indirect memory nibble to DPL.
MOV @DP, A Move ACC to the indirect memory nibble.
Data Transfer MOVI @DP, A Move ACC to the indirect memory nibble and increment the data pointer (DPH,DPL).

MOVD @DP, A Move ACC to the indirect memory nibble and decrement the data pointer (DPH,DPL).
XCH A, @DP Exchange ACC and the indirect memory nibble.

MOVI @DP, #data
MOV L, #data
MOV H, #data
PUSH A

POP A

Move data to the indirect memory nibble and increment the data pointer (DPH,DPL).
Move data to DPL.

Move data to DPH.

Push ACC to stack.

Pop stack to ACC.

@> CORERIVER
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6.3. SO NIE 22 (2/2)

& KAlet A2

2= A (O HME)E & D5t

Preliminary

Type Instruction Description

CINE @DP, #data, rel | Jump if the indirect memory nibble is not equal to the data.
CINE L, #data, rel Jump if DPL is not equal to the data.
CINE A, dir, rel Jump if ACC is not equal to the special function register.
CINE A, @DP, rel Jump if ACC is not equal to the indirect memory nibble.
CILE A, @DP, rel Jump if ACC is less than or equal to the indirect memory nibble.
CINE A, #data, rel Jump if ACC is not equal to the data.
DINZ A, rel Decrement ACC. Jump if the result is not zero.

Branch JB bit, rel Jump if the indirect memory bit is 1.
JNB bit, rel Jump if the indirect memory bit is 0.
JCrel JumpifCis 1.
IJNCrel Jump if Cis 0.
JMP addr Jump to given address.
CALL addr Call subroutine.
RET Return from subroutine.
NOP No operation.
SETB @L Set the indirect function flag.
CLR @L Clear the indirect function flag.
SETB bit Set the indirect memory bit.

Bit & Misc. CLR bit Clear the indirect memory bit.

SETBC Set Carry flag.
CLRC Clear Carry flag.
INC DPTR Increment the data pointer.
DEC DPTR Decrement the data pointer.

@> CORERIVER
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6.4. CPU E}0|2 Preliminary

CPUJL DA 15D E &dot=0l 6 )12 20l &A=,

=) S0 E MeotH 25 1 J[HON =J10 880 &d0| 2= L

E= 2 8382 2JIE ot=Al etot=Al 2 I A =I|E A28
(@)

SFR, 2= &AL, IFF flage E& 0 2(S6)0I Al & &t Lt.

¢
\ 4
\ 4
\ 4

cPustate | s1 f s2  s3 { s4 f s5 { s6 | s1 | s2 X s3 X sa  s5 X s6

Program Counter N N+1

Instruction

Register Op. Code (N-1) Op. Code (N)
By Machine Cycle - Machine Cycle R
Fetch Cycle N Fetch Cycle N+1
Execution Cycle N-1 Execution Cycle N

@> CORERIVER ATOM1.0 Family [18]



E Hite A0 HAZE M HISOIH
JlI2X& A2 2 pull-up HZ &
Open drain &4/ 2 2 active low =

¢
\ 4
\ 4
\ 4
\ 4
\ 4

Stop mode & = sleep modeil A &

_____

[

P2[3:0]2 push-pull & &Xt2 & xu:é 20

CPU= &4 SFR all I A Ol A X8 S B S

SEHE =

CPU Write—»

Q
PO.1 e
SFR
of——] ZARN
A4
CPU Read <—4~/\/\m—

PO[3:0], P1[3:0], P3[3:0], P4[3:2] 5|2

@) CORERIVER

Preliminary

CPU Write—¥] P2.1

SFR

Q 57 1
A4

CPU Read w

P2[3:0] 3|2

ATOML1.0 Family [19]



Preliminary

¢ =2 s =2 |8t XI/XO ¢ IOCFG
v CKCFG SFR2| XT/RG HIEJ} 10| &8 0l0f 0] . v 0 SFRE power-on-reset0fl 2/5t0{ J| =X B2 XI5
v' STOP modeOll A CIAIOIZ (XI2H XO= =2] 0 ALEH). Ch. & Xl P20EN BIE= U E 222 022 4=
¢ =3 X2 A XI/XO v iﬂfﬂ?ﬁxﬁoﬂ'f—éﬁ)r%?uPZOENB AZ2Itsotth CHE HIE
v IOCFG SFR2| IOXEN HIEJ} 10| EI9, XI2F XO= can ==° = -
UzA CNE HFY & US.
v AFEXH= XT/RGEH IOXENZ SAI0 12 &&= 6HAl 20}
OF &,
v JI2XE (A2 Z pull-up 210I0I= 0 &, IOXEN I
v/ Open drain &4 2 2 active low &=, 30 KQ
v CPU= 8H&F SFR BIXIAE O MXIQH SHAF BIS 9l =Ch. .._BO__ /
v Stop modeOil Al & AEHE SXIE. CPUWrite—>{ Q| | [ - XI
v IOCFG (OEh) : 252 & X X &l X AH F;‘I‘;g X / P4.0
IOMAP1 IOMAPO P20OEN IOXEN Qr D_“i
R/W(0) R/W(0) R/W(0) R/W(0) l
AN
® IOXEN : XI% XOZ &2 SH2 2101012, S Read<—@
0 =XI® X0 28 g&oz Al2=2 Ol=X%). | 17 X 4 XT/RG
1 = XI2 XO= PORT4[1:0]Z 2I5101 ALSE. 30 KQ
® P20EN : P2Z push-pull £ X2 &3 3, SIS
® IOMAP[1:0] : 252 X} (=2 & H. ' z |
IOMAP1 IOMAPO =4 s P4.1
SFR / P4.1
0 0 = XA, QF
0 1 208 S SR OIS S84
1 0 248 Q2 O S S CPU Read 4—@7 VY
1 1 Reserved
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Preliminary

¢ A= IOCFG SFRe| gt €3 &0l Wit B=H
¢ /0TS Jls= HY LSOl CHol A= &L
* E oS 2

HS2A 582 JIE2 UIB0IALL E

I 2ro S840l B4 [ RE5HCH
IOCFG[3:2] == IOCFG[3:2] ==
N\ N\

Vss [1] ® 201 Vpp Vss [1] ® 201 Vpp

X1/ P4.0 [Z] o )Y @ rem X1/ P4.0 [Z] o )Y @ rem

X0 /P41 [3] VY 18] TV X0/ P41 [3] QY W 18] TV
P0.0 [Z] 8 N [@ r2o/50K P0.0 [4] 8 N [@ r2o/s0K
PO.1 [5] a O 16] P2.1/SDAT <:> PO.1 [5] a O 16] P2.1/SDAT

P0.2 [6] 6 ﬁ 5] P22 P0.2 [6] o ﬁ 5] P2.2

P0.3 [7] S = [m P23 P0.3 [7] o 0 @ P23

P1.0 [E] o < 3] P3.0 P1.0 [3] O = 3] P3.0

P11 [O] S m [&= e P11 [9] S m [@ i

P3.3 [10] o 0 1] P3.2 P1.2 [i0] o X 1] P1.3

IOCFG[3:2] == IOCFG[3:2] ==
T T

Vs [I] @ 2] Voo Vs 1] @ 2] Voo

XI/P4.0 [Z] ‘ 23] REM XI/P4.0 [Z2] 1 23] REM

xo/pa1 ] 8 Y [ s X0 /P41 [3] 8 O & s
P4.2 [4] = A 71] P2.0/SCLK P42 [4] ] A 71] P2.0/SCLK
P0.0 [5] QA © [@ P2yspat P3.3 [5] QO [m P21/spAT

oL B 2  [[@ P22 <:> PO.OE 2  [@ P22

P0.2 [7] Q m [@m 3 P0.1 [7] Q@ m [6m r3

P0.3 [B] o 7] P4.3 P0.2 [B] o 7] P43

P1.0 [T} S < 6] P3.0 P0.3 [T S < 6] P3.0

p1.1 [0 = g 5] P3.1 p1.0 [ = E 5] P3.1

P1.2 [Ii] 4] P3.2 P1.1 [ 4] P3.2

P1.3 [12] i3] P3.3 P1.2 [12] i3] P1.3
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L 2R 28 2R 28 2% 4

@> CORERIVER

SRSl AAE 22 M3 R & ZAI| £= 2= Resonator/Crystal
2 AlAE 22 d Z2&D|0|C

MEXII 2 dMA2 UIM(XT/RGHIE)E LXIGHH, LIS 2|40 Z2a8SHCt.
LIS 2412 CKCFG el AIAEH Ol H&2 0l XKl &2 =CH.

CKCFG SFR2| A&tEll = power-on resetl 2|3t =2| &t

5
MEI= 25 2= BHIESECEM SHSH 24 —’F—HF—’F% BtE = UL

v CKCFG (0Dh) : 23 &l cl AIAH.

Preliminary

XT/RG DIV2 DIV1 DIVO
R/W(0) R/W(0) R/W(0) R/W(0) DIV2 DIV1 DIVO Fsys
® XT/RG : A|AE! S LA M
0=ANAE ZSHCZ R & HXIE &, 0 0 1 Fosc/2
Qe 2 LXI|= CAHoI=E. 0 1 0 Foso/4
1=A28 SOz 22 2 M8,
e & g88J|= ClMolI=&. 0 1 1 Fosc/8
8 Tl MIIXINA Ol HIEE AISotXl Zel. 1 0 0 Foso/16
® DIV[2:0] : AlIAE 2 EFH| 8.
1 0 1 Fosc/32
1 1 0 Fosc/64
Internal Clock — 3|, osd/
m, Divider &, System Clock L L ! _
External Clock ———|1 A
/f DIV2 DIV1 DIVO
XT/RG
ATOM1.0 Family [22]



Preliminary

¢ U g 2XI= DA AAY 222 B
v 2.1V ~ 3.3VOIA £3%2 =& E.
v 25V0lA £1% =2 28 E.

¢ 7.28MHzZ &= Z = SHAIGC49C501RX ClHIOIA SN HEE,

Frequency (MHz) Error rate (%

8.00 5.00
700 b7 mEEEEESS e W
\\ 0.00
6.00 - ﬁ*\\t
-5.00
5.00
4.00 -10.00
3.00
-15.00
2.00
100 -20.00
0.00 -25.00
> > > > > > > > > > > > > > > > > > > > > > > > > > > > >>>>>>> > > >
L ® =5 RKB®=-6K0E®=6KbD-D3 I T N B B T N T R
Yo} Yo} Yo} < < < < < [s2) [SpINes] [sp) (ep) N N (V) N N — n wvw w < < < < MO MmO MO ™ Mo AN NN NN

VOLTAGE-FREQUENCY GRAPH

@) CORERIVER
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6.6. 22 7 X: Guideline Preliminary

4 Resonator € Oscillator Module 4 Internal Ring Oscillator
/ Crystal Oscillator

ATOM ATOM ATOM
X0 X0
x D
Ring
XI XI@ OSC.
;g ;I; Oscillator Module RC Oscillator
— \NN\N—0

s
Lo
<H
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6.7. Carrier =1}

Preliminary

& 7 JtXIQ carrier =1t X &, REME | PG2 | PGL | PGO | Transmission Control ( REMI)
0 X X X 0 (Disable)
1 0 0 0 | yT=Fyg12, TUT = 1/3
1 0 0 1 | YT=Fyy8, TUT=1/2
v REMC (05h) : REM =21 HI 01 3l XIAH. ) 5 ) o | T Fogi2, TUT = 1a
— gy 7 -
REME PG2 PGl PGO 1 0 1 1| 1 (No carrier)
R/W(0) RAWO) RIWCD) RANCD) 1 1 0 0 | YT=Fey12, TYT =172
— gy 7 -
® PG[2:0] : Carrier =14 €4, — _
® REME :REM 22 0I(1/0] . ! ! 0 L | UT=Fss/8 TUT=1/4
1 1 1 0 | yT=Fyg1t, TUT = 4/11
1 1 1 1 1 (No Carrier)
I.R. LED
Drive Tr.
—<|REM
Pulse
F REMI*
PG2 PG1 PGO REME | (sTOP/SLEEP) _|X| TVSS
I‘ T LI
L oT1 ! !
— :

@> CORERIVER
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6.7. Carrier

¢ e Ol Kl

=M MA Preliminary

o o

v' REM £& 2 REMI*J} BHM & O LIEHHCE
v  ATOMS| H2|M LED = tr.2 N-g 0122, 2| & LED= REMI*J} highe! [H 74 &ICt.

System Clock
(Fsys)

REME

REMI*
(Fsys/12, 1/3 Duty)

REMI*
(Fsys/8, 1/2 Duty)

REMI*
(Fsys/12, 1/4 Duty)

REMI*
(No Carrier)

REMI*
(Fsys/12, 1/2 Duty)

REMI*
(Fsys/8, 1/4 Duty)

REMI*
(Fsys/11, 4/11 Duty)

@> CORERIVER

Jurunyyuddyuuyyuy L
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6.8. POR&LVD: HES 2A=35|2 Preliminary

# Ui Power-On-Reset2 RC-PORZ} LVD-POR®| i=2|  LVCFG (0fh) : LVD Configuration Register
@9@ —_ruc\; =l [:f. POR Reserved Reserved Reserved
€ RC-POREZ HEO0| B2 AIZHOHY &2 [ =& StC. R/W(1) R(X) R/W(0) R/W(0)
¢ LVD ) ® Reserved: st= i%é% flol Ol HIEE & &GHAl Zet.
v POR &2 : 1.7V 0l HlEE M%am Power-On-ResetS CI2
v FL0| 1.6V Power-fail-resetS £ A4 5tC}. resetl 72 + UL O HIES B2 T
o = o ol = reserved bits= 2 AND operation2 2 4= & & X|
€ POR EAJL AfCHE =0, LHR 22| otE S <o o C = arOfOf BHCH, P
Jt2E It S350, power-on 242 2F 4.5 ms S0t

CL#XI‘OH:l-

RC-POR Block
E POR
G SsTOP )
) e
VY POR Reset

LVD_OFF,
1.7V 1.6V LVD Pulse
LVD Pulse _—] M~ LvD
Power-on Reset Power-fail Reset LVD-POR Block

@> CORERIVER ATOM1.0 Family [27]



Preliminary

6.8. POR & LVD : && notch £

€ Power-on-reset is independent of power-rising slope.

Voltage *
Power slope = 1.0V / 1 us

VDD |
Yellow Region : Only RC-POR operates.
Blue Region : Only LVD-POR operates.
Green Region : Both POR's operate at the same time.

»time

Power slope = 0.25V / 1 us

€ The cases of reset generation by VDD notch
Voltage 4

VDD=2V
/7 /7 v /7
0.5v
.

time

—

\ 4

A

< n < »
<« > < >

T >10us T > 20us T > 40us
When VDD fails for a short time, the duration of notch (T) has limitation like

above for the successful POR operation.
The duration (T) will be changed by the VDD value and the transition time
[28]
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6.9. WDT (Watchdog Timer) Preliminary

¢ WDT
v 217 AlA” 2= =DI0tCHCPUE elMlote Its
&S I 2H.

v It2H2 20l DI EHAKXL, WDT 2LHEZ 2
Fll= &M AIAE SO =L==0 Tet SHat.

v WDT= STOP modeOll Al & XIotHLE AFEXH0I 2
ot CIAIOl ==L,

¢ WDT =)|st &Y

v ATE 00 A IFF[12]2H0 WDTR HIEZ & &,

WDTR HIE= WDTE =J|&tot] atERI G &
ot Xis&eZ 018,
v o 2dE0 2lote LHF 240 EdotH

P

J

¢ WDTS & MO

v IFF[13]2 WDTE flagJt 022 A%, WDTIt
CI A0l 2= Ct

v WDTIt CIMIOI =SS WDT2| & AMEH I R A&
Ct.

v QX IFF[11] o MAP1 flagE & & &t IFF[10]
°| MAPQ flagE 4 J15t04 WDTE & &8 & =
UL,

v WDTE= LHE 2140l 216t Al == IFF[14]2
SLEEP flagE 4 = 5t 4Lt IAPCON SFRE £ i
otERAA O 2ot &8 =Lt

€ WDTZ LINIOIZAI2ID] 2?8t ZE2 08 =X

ot MOV L, #11
v SLEEP 2=0il S0 Z. SETB @L ; Enable MAP1
v IAPOll 2|5t FLASH programming (erase/write)O| MOV L, #13
Al EHEl CLR @L : Disable WDT
B MOV L, #11
CLR @L : Disable MAP1
[WDT =D| 0il]
XT/RG DIV2 DIV1 DIVO Fosc (MHz) Fovs WDT Period (ms)
1 0 1 1 3.64 Fosc/8 288
0 0 0 0 7.28 Fosc 18
0 1 1 0 7.28 Fosd/64 1152
@> CORERIVER ATOM1.0 Family [29]



6.10. c|A 3=

2N LA
v H&0| A& [ Power-on Reset (POR).
& 2-2 2 Reset

\\\
[

v 2 g

¢ C|BtolA 2l
v LS

(U]
Jv oA
T 0z

EtOI

S AL PO P12 15104
o &EiE o1st WDT 2H

=T N

Preliminary

St MG STOP mode £ =.

v Power-on reset2] B0 2|4 AlZ2t2

AE =2ed M
—0O 2" 2 o0

=2 SLEEP mode.
213t (CKCFG[3]2l AFEH B13t).

cIAl0] A5 DRT(CIBHOIA 2|4 EFOITH) Ot B2 &
v el Al2t2 CKCFG SFR2| Al A
v 02 M, Fgyg?t 455 KHzO0| 2 212 =J|= 9 msO|Ct.
v CKCFG= L= clAlol 2ot gets 2 Xl H=C.
°F 4.5 msO| Ct.

—/

IHDHXI high &fEHE =Xl &FLt.

S| 0.” Cl-a;l (e]] EI.

Voo —»| LVDRESET POR/ PFR
/~ \ Generation
PO,P1
Changes to Low . Wake-U D _| |
_| USRS S P ﬁ ) > S Q—— Internal RESET
E |-
7R
—> WDT Overflow DRT Time
Fovs Counter Reset Out
XT/RG T
Fosc —] Clock Change _ De_:vice Relszet
Generation Feys Timer (212)

@) CORERIVER
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Preliminary

& Active Mode
v CPUSH =81 3|2 =&

[0

Ct.

€ Sleep Mode
v Q= WDTEH S&BHCY,
v &8 UIte= sleep model & AEHE R A
v WDT 2LHEZ 0l 25t A .
v WDT QHEZ AlZt2 R & 220 At22 M =0 1.1t =LY,
v O8I0l A = 2l Al E T,

€ Stop Mode
v Qe 2 YXDIE ZES CH0lA Ll RE J|s0] HXISHC.
v ¢=38 H4I=S2 stop mode & AEHE S X SHCL.
v PO, P1 S E0 H3I A2 JHLHCE
v ClHt0l A &= el Al ElCh.

o

Ct,

@5 CORERIVER ATOM1.0 Family [31]



Preliminary

6.12. In Application Programming (IAP)

@ In Application Programming ¢ IAP QIGO0 =A

v AZEQI0E AS S0 IAP JIS2 2 FLASHS S Y IAPZ INFO 292 N2AU = =+ Gl
et g9 s &) =8 =+ QUL v IAPCONE ©HX| CISo Z20 2 = UCH,

v EEPO/1 Y2 D208 T= [HOIH H22I2 A °  IFFLI0121 MAPO BI= Ik 2 1l 1,
25 A o[} o IFF[11]2! MAP1 HIEJ} 85l D,

_ o« CFGWD[2:1]°| &' HIED} S CAUS T,

v = =0t N n = =2 A
CPU= IAP S & 21111 TAP 01 = 0il IAPCONS & v S| Z240l oI5 IAPJ} °HI€1%, MOV IAPCON, A" 0
et 22 S8 UHE H=s st = "NOP" &2 0|2 X5},

v IAPZ & HIOIEE &i=0l 6 2 It Zellh

v IAPZ st HIOIEE MU XIR=0l & 2ms Z2ICh. ¥ IAPCON (0%h) : IAP MO 2l I AE
v IAPCONOi| £ ([, IFF[13]°2! WDTE BIE& E£8t 12 RGS1 RGSO OPS1 0PSO
A =L R/W(0) R/W(0) R/W(0) R/W(0)
v MIILE AHOTAP S&0| Al ™, T2 )20l ® RGS[1:0] : IAP ¥ lex
AEE DI Mol WDTOF =01 3HE! CF. ® OPS[1:0] : IAP J| 5 M &A
= b
¢ IAP 2t21 SFR RGS1 | RGS0 AP
v DPH / DPL : IAP2| LSB 6-HIE 4. 0 0 EEPO (0x1CO ~ Ox1FF)
v GDH / GDL : IAPOI| 2I5H0{ 9 H Lt M= 8HIE TI0] 0 ! EEP1 (0x3C0 ~ Ox3FF)
B HH. 1 0 INFO (0x0 ~ 0x7)
v IAPCON : IAP XMIO{ SFR. IAP &l&H =l \ts&EH 22 1 1 Reserved
0oz A=,
OPS1 OPSO0 IAP s
0 0 No operation
0 1 Byte Read
1 0 Byte Erase
1 1 Byte Write

@> CORERIVER ATOM1.0 Family [32]



6.12. In Application Programming (IAP) Preliminary

& IAPS HDIX 4

€ FLASH 24

v T2 )20 A|2t2 AlAE 2240 =T0140 & QUCH v EEPROM g2 Z2 )& i 22|29 L2 20|C}.
vV AIAE”N 2 =

= F=I==JtIAP HRIE SHU U2

=2 A V4
M= 0l CKCFG SFRE £ &0t FgysE B3 S 2RIt
0|
ULCE. OX3FF OX3FF EEP1
0x3C0
Parameter Symbol MIN TYP MAX Unit
Power Supply y 27 i 55 v FLASH <:>
Voltage bo ' ' 1 K Byte Ox1FF EEPO
ANAE 22 eddy
=01 Foys 5 8 11 MHz
NE [ 40
| /\/m i Tp 1.5 2.0 3.3 ms
2 0x000 0x000
¢ 22 g9y
¢ CFGWD : Configuration Word
ADDRESS 0

. v CFGWD[O0] (ISP_LOCK) : &M & AHE X2l &t
ISPOl 28 9471, 4D, £
Mnemonic CFGWD

er = A==t = =P\

> = o e ———— v" CFGWD[1] (IAP_RE) : IAPOll 2/ 8t 2{DJ] 21001 =.
v A HIO|E= CFGWDE L & stl}, ) ) v CFGWDI[2] (IAP_PE) : TAPOI| 2|3+ MJ| = A
v AEXHID, = checksum S= XM &0t 2A0HH A IO ES

g =+ UL

v X ISPE EM & A DI

[m]
=

oI}, B

-—

o &4

oIr
mio

2N

W

A
T
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Preliminary

7. Absolute Maximum Ratings

€ Absolute Maximum Ratings

Symbol Parameter Rating Unit
Voo DC supply voltage -0.5t06.5 \"
Vin DC input voltage -0.5 to Vp+0.5 \Y
Vour DC output voltage -0.5 to Vpp+0.5 \

One I/0O pin active : -25 mA
Ion DC output high current

All I/O pin active : -100 mA

One I/0 pin active : 30 mA
Io DC output low current

All I/O pin active : 150 mA
Tsre Storage temperature -55to 125 °C

¢ = sHIA

Symbol Parameter Rating Unit
Vob DC supply voltage 1.8t0 5.5 \
Ty Industrial temperature range -40 to 85 oC

@> CORERIVER ATOM1.0 Family [34]



Preliminary

Value
Parameter Symbol Pin Conditions Unit
Min Typ. Max.
Vi PO, P1,P2 ,P3, P4.3, P4.2 -0.5 - 0.2Vpp-0.1
Input Low Voltage Vpp = 1.8V~5.5V \Y
Vi, |[XI/P4.0, XO/P4.1 -0.5 - 0.3Vpp
Vi, | PO, P1,P2 ,P3, P4.3, P4.2 0.2Vpp+1.0 - Vpp+0.5
Input high Voltage Vpp = 1.8V~5.5V \"
Vi | XI/P4.0, XO/ P4.1 0.7Vpp - Vpp+0.5
Input High .
= - - +
e e @ Iy All pins except XI, XO Vin = Voo 1 1 pA
IOL = ZOmA @VDD=5V
Output Low Voltage Voo PO, P1, P2, P3, P4 (I, = 3MA @Vpp=2.2V) 0.3Vpp \"
Output Low Voltage Voo | REM Io, = 280mA @Vpp=3V - - 0.4 \'%
q . IOH = -15mA @VDD=5V
Output High Voltage Vou P2 (Configured as push-pull output) (o= -2mA @Vp=2.2V) 0.7Vpp \"
. ~ IOHP= '4OUA @VDD=5V ) _
Output High Voltage Vowe | Pull-up current (Loyp = ~150A @Vpp=2.2V) 0.7Vpp v
Pin Capacitance Co All Vpp = 5V - 10 - pF
@) CORERIVER ATOML.0 Family [35]



Preliminary

* g2 AHZ20| ICHH, TA = -40 °C ~ +85 °C. TBD = To Be Determined.

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

Oscillator Frequency 2.7V = Vop =55V 10
Fosc MHz

(Internal C|OCk) 18V < VDD <27V _ _ 5

Oscillator Frequency 2.7V = Vpp =55V ] ) 10
Fosc | XI, XO MHz

(External Clock) 1.8V < Vpy <27V - - 5
System Frequency Fsys 1.8V <Vpp <55V 1/64 - 1 Fosc
External Input Width twr | PO, P1, P2, P3, P4 1.8V <Vp, <55V 6 - - Fevs

tINT

/—

0'8VDD S
External Input to Port / 0.2Vpp —NC 7 0.2Vpp

tINT

4
\ 4

Y
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10. Package Dimensions : 20-SOIC(JEDEC) Preliminary

[20-SOIC (JEDEC)]

Symbol Dimension in Inches Dimension in mm
Min. Nom. Max. Min. Nom. Max.
A - 0.106 - - 2.7
A 0.004 - - 0.1 - -
b 0.013 0.016 0.020 0.324 0.4 0.51
E 0.264 0.295 0.324 6.71 7.5 8.23
Hy 0.495 0.504 0.512 12.57 12.8 13
a He 0.394 0.406 0.419 10.0 10.3 10.643
L 0.016 - 0.052 0.406 - 1.32
| a 0° - 8° 0 - 8
‘_I." e 0.050 Béc 1.27 Béc
Notes:
1. Dimension D & E include mold mismatch and are determined at the mold
parting line.

Seating Plane 2. General appearance spec. should be based on final visual inspection spec.

@5 CORERIVER ATOM1.0 Family [37]



10. Package Dimensions : 24-SOIC Preliminary

[24-SOIC]
Symbol Dimension in Inches Dimension in mm
Min. Nom. Max. Min. Nom. Max.
A 0.093 0.099 0.104 2.40 2.50 2.60
A, 0.004 0.008 0.012 0.10 0.20 0.30
b 0.014 0.017 0.019 0.36 0.42 0.49
D - 0.550 - - 13.97 -
E 0.291 0.295 0.299 7.40 7.50 7.60
Hp 0.598 0.606 0.614 15.20 15.40 15.60
He 0.398 0.406 0.413 10.10 10.30 10.50
0.004 0.010 0.016 0.10 0.25 0.40
a 0 - 8 0 - 8
e 0.050 EC 1.27 EC
Notes:
I 1. Dimension D & E include mold mismatch and are determined at the mold
N parting line.
EiHEE > t A, 2. General appearance spec. should be based on final visual inspection spec.

@) CORERIVER ATOM1.0 Family [38]



10. Package Dimensions : 8-SPDIP/SOIC Preliminary

[8-SPDIP]
SYmbO| Dimension in Inches Dimension in mm
Min. Nom. Max. Min. Nom. Max.
A - 0.155 - - 3.93 -
v A 0.015 - - 0.380 - -
—T ¢ A - 0.140 - - 3.55 -
3 B 0.015 0.019 0.022 0.38 0.47 0.56
B, 0.050 0.057 0.065 1.27 1.46 1.65
c 0.008 0.011 0.014 0.20 0.28 0.36
D 0.367 0.377 0.387 9.33 9.58 9.83
E - 0.300 - - 7.60 -
E, 0.240 0.250 0.260 6.10 6.35 6.60
e - 0.100 - - 2.54 -
E L 0.120 0.130 0.140 3.05 3.30 3.55
™ a 0° - 15 0 - 15°
A, I_=IVT e, 0.330 0.350 0.370 8.382 8.89 9.398
A Azi_ Base Plane
Notes:
L Seating Plane 1. Dimension D Max. & S include mold flash or tie bar Burns.
2. Dimension E; dose not include interlead flash.
€1 \Ai_e‘,l 3. Dimension D & E, include mold mismatch and are determined at the mold
a parting line.
4. Dimension B, does not include dambar protrusion/intrusion.
B 5. General appearance spec. should be based on final visual inspection spec.
[8-SOIC]
( \ Symbol Dimension in Inches Dimension in mm
Min. Nom. Max. Min. Nom. Max.
A 0.068 0.072 0.075 1.73 1.82 1.90
A 0.004 0.007 0.010 0.10 0.18 0.26
b 0.012 0.016 0.020 0.31 0.41 0.51
D - 0.150 - - 3.81 -
E 0.146 0.154 0.161 3.70 3.90 4.10
Hp 0.185 0.193 0.201 4.70 4.90 5.10
a He 0.224 0.236 0.248 5.70 6.00 6.30
0.017 0.026 0.035 0.42 0.65 0.88
a 0° - 8° 0 - 8
L e 0.050 BSC 1.27 BSC
Notes:
¥ iA 1. Dimension D & E include mold mismatch and are determined at the mold
. parting line.
EiHEE t A, 2. General appearance spec. should be based on final visual inspection spec.
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11. MEZE 35 YA Preliminary

GC X X X XXX X X - X XX XXX X X

General Core Version
MCU Series 0-9 = Revision P = Pb-Free
P = Power position
Core]’ype_ Temperature
4 =4bits C =-20°C ~ 85°C
8 =8bits I  =-40°C ~ 85°C
16 =16 bits E  =-40°C ~ 125°C
32 =32 bits -
=
=
ROM Type
0 = ROMless Package Pins
1 = Mask ROM - =8
7 = EPROM Package Type
8 = EEPROM P = PDIP TS = TSSOP DF = DFN
9 = FLASH SP = SPDIP LQ =LQFP ML = MLF
= PL =PLCC MQ = MQFP WL = WLCSP
. SO =SOP/SOICTQ = TQFP W = Wafer Biz.
SRR L SS =SSOP  CO =COB C = ChipBiz.
C = Common S |
(1.8V ~ 5,5V)
L = Low Voltage Custom ROM Code
(1.2V ~ 2.7V) Application (Option)
= G = General T3
ROM Size A =ADC
320 = ROMless R = RCLK Calibration
500 = 2KB B = Battery
501 = 1KB L =LCD
510 = 4KB U =USB
520 = 8KB P = Printer
54X = 16KB E = Edu./Toy
58X = 32KB T = Telecom
59X = 64KB H = Home Application
= =
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MDS Code Generation Tools
(Microprocessor Development System)

@ Assembler & Linker for DOS &
4 In-Circuit Debugger Windows

/\
@ Easy-to-Use GUI \

User-Friendly
Development
Environment

ROM Writer

Application System

N

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

Application 4 World Wide Programmable in
Anywhere

@ Various Sample Test Program

@) CORERIVER ATOM1.0 Family [41]
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€ Abbreviations and Symbols

Preliminary

Symbol | Description Symbol | Description
PC | The program counter. (PC) | The contents of PC.
A | The accumulator register (ACC). (A) | The contents of ACC.
C | The carry flag. (C) | The contents of C.
SP -Crg?\cséttaec:a?i?:tsfr Stglgllsatﬁzl SPL. M[SP] | The contents of RAM addressed by SP.
(DP) | The contents of DPTR. (SP) | The contents of SP.
DP TChoeng:i:nF:t)iIcr)]Eecr)fr%gFlls-ltearn(chglE ): M[DP] | The contents of RAM addressed by DPTR.
H | The high nibble of the data pointer (DPH). (H) | The contents of DPH.
L | The low nibble of the data pointer (DPL). (L) | The contents of DPL.
FL] The contents of indirect function flag (IFF) el 8-bit signed displacement value for relative
addressed by DPL. branch (-128 < rel < 127).
#data | 4-bit data operand addr | 12-bit absolute branch address.
dir | 4-bit direct address of SFRs (0 < dir < 15) R[dir] | The contents of SFR or read value of ports.
bit 2-bit pointer of the bit in dgta memory M[DP].bit The value of memory bit which is addressed
addressed by DPTR (0 < bit < 3). ' by DPTR and bit.
@ | Prefix for indirect address Pm.n | Value of bit n of I/O port m.
< | Less than or equal to . | Value of PC for current instruction.
< | Transfer < | Exchange
= | Equal to # | Not equal to
> | Greater than < | Less than
+ | Addition — | Subtraction
& | Bitwise logical AND | | Bitwise logical OR
~ | Bitwise logical Exclusive-OR ~ | Bitwise logical complement
{b,b} | Concatenation of bits

€> CORERIV

ATOM1.0 Family [42]
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4 OPCODE Map

0 1 2 3 4 5 6 7 8 9 A B C D E F
setB | pusH | pop | IN¢ | DEc | In¢ | DEc | APP | ADDC SUB | ANL | ORL | XRL | ppe
0 NOP | o A A DPTR | DPTR | @op | @pp | A A, CPLA | A A A, A, A
@DP | @Dp @oP | eop | @op | @pp
1 CLRC | INCA | ADDA, #data REC
5 MOV L, #data
3 MOV H, #data
4 MOVI @DP, #data
5 | cLRA | MOV, #data
6 MOV dir, A
7 MOV A, dir
Mov | xcH | mov | mov | mowr "D"OV ar | sers
8 | a A L @op, [ @op, | o0 | O oL CLR bit SETB bit
@oP | @op | @op | A A .
CINE | CILE
9 Rer | PINZ | Jap | A@D INC | 3crel | INBbit, rel 3B bit, rel
A, rel rel
P, rel P, rel

A CINE L, #data, rel
B CINE @DP, #data, rel
C CINE A, #data, rel
D | CINEA, dir, rel
E | JMPadadr
F CALL addr

@> CORERIVER ATOM1.0 Family [43]
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ADD A, #data

Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

ADD A, @DP
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

HEOH NE (3/19)

| 0001 | dddd |

Adds the 4-bit data to the Accumulator.
The result is stored in Accumulator.

When adding unsigned integers, the carry flag
indicates an overflow.

(A) < (A) + #data
Set if a carry occurred, cleared otherwise.
1

1

CLR A ; Clear ACC

ADD A, #2 ; Add 2 to ACC. ACC contains 2.
| o000 | 1000 |

Adds the contents of indirect data memory to
the Accumulator. The result is stored in
Accumulator. When adding unsigned integers,
the carry flag indicates an overflow.

(A) < (A) + M[DP]

Set if a carry occurred, cleared otherwise.
1

1

; Assumes M[DP] contains 2
MOV A, #8 ; Set ACC as 8.
ADD A, @DP

@> CORERIVER

; The result, 10 is stored in ACC.

ADDC A, @DP
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

Preliminary

| o000 | 1001 |

Simultaneously adds the contents of indirect
data memory, the carry flag and the
Accumulator. The result is stored in
Accumulator.

When adding unsigned integers, the carry flag
indicates an overflow.

(A) < (A) + M[DP] + (C)

Set if a carry occurred, cleared otherwise.
1

1

; Assumes M[DP] contains 2 and C is 1.
MOV A, #8 ; Set ACC as 8.
ADDC A, @DP ; The result, 11 is stored in ACC.

ATOM1.0 Family [44]
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ANL A, @DP

Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

Preliminary

CALL addr

| 0000 | 1100 | Binary Code | 1111 | aaaa | | aaaa | aaaa |
ANL performs the bitwise logical-AND operation Description  Unconditionally calls a subroutine located at the
between the indirect data memory and ACC. indicated 12-bit address. The instruction
The result is stored in Accumulator. increments the PC twice to obtain the address

of the following instruction, then push the
(A) < (A) & M[DP] result onto the stack (low-order nibble first).
Not affected. The stack pointer is incremented three times.
] The destination address is obtained by

concatenating four low-order bits of the
1 opcode byte and the second byte of the

. instruction.

; Assumes M[DP] contains 2
MOV A, #0xA ; Set ACC as 10. Operation  (PC) < (PC) + 2
ANL A, @DP ; The result, 2 is stored in ACC. (SP) < (SP) +1

M[SP] < (PCs,)

(SP) < (SP) + 1

M[SP] < (PC;.4)

(SP) < (SP) + 1

M[SP] < (PCy1.)

(PC) < addr

Carry Flag  Not affected.
Bytes 2
Cycles 2
Example CALL SUBR ; Call subroutine located

@> CORERIVER

; at the label SUBR.

ATOML1.0 Family [45]
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CILE A, @DP, rel

HENH NE (5/19)

Binary Code | 1001 | oo1t |[ o | rrr ]

Description

Operation

Carry Flag

Bytes
Cycles

Example

Compares the contents of ACC and the indirect
memory, and branches if the value in ACC is
less than or equal to that in memory.

The branch destination is computed by adding
the signed relative-displacement in the

second byte of the instruction to the PC, after
incrementing the PC to the start of the next
instruction. The contents of both operands are
not affected by comparison.

The carry flag is set if the contents are equal.
(PC) < (PC) + 2
IF (A) < M[DP] THEN (PC) < (PC) + rel
IF (A) = M[DP] THEN (C) < 1
ELSE (C) < 0.
2
2

; Assumes M[DP] contains 11, ACC 5.

CILE A, @DP, CMP_LE; Branches to CMP_LE
...... ; IF (A) > M[DP]

JC CMP_EQ ;

...... ; IF (A) < M[DP]

...... ; IF (A) = M[DP]

@> CORERIVER

Description

Operation

Carry Flag

Bytes
Cycles

Example

Preliminary

CINE @DP, #data, rel

Binary Code | 1011 | dddd || rrr | i |

Compares the contents of the indirect memory
and data in four low-order bits of opcode, and
branches if their values are not equal.

The branch destination is computed by adding
the signed relative-displacement in the

second byte of the instruction to the PC, after
incrementing the PC to the start of the next
instruction. The contents of indirect memory is
not affected.

The carry flag is set if the unsigned integer
value of M[DP] is less than the unsigned

integer value of the data; otherwise, the carry
is cleared.

(PC) < (PC) + 2
IF M[DP] # #data THEN (PC) < (PC) + rel

IF M[DP] < #data THEN (C) « 1
ELSE (C) < 0.

2
2

; Assumes M[DP] contains 2.
CINE @DP, #8, CMP_NE; Branches to CMP_NE
...... ; IFM[DP] =8

JC CMP_LT ; Branches to CMP_LT

...... ; IF M[DP] > 8

...... ; IF M[DP] < 8
ATOML1.0 Family [46]
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CINE A, #data, rel

HEOH NE (6/19)

Binary Code | 1100 | dddd || rrer | rrre |

Description

Operation

Carry Flag

Bytes
Cycles

Example

Compares the contents of Accumulator and
data in four low-order bits of opcode, and
branches if their values are not equal.

The branch destination is computed by adding
the signed relative-displacement in the
second byte of the instruction to the PC, after
incrementing the PC to the start of the next

instruction. The contents of ACC is not affected.

The carry flag is set if the unsigned integer
value of ACC is less than the unsigned

integer value of the data; otherwise, the carry
is cleared.

(PC) < (PC) + 2

IF (A) # #data THEN (PC) < (PC) + rel

IF (A) < #data THEN (C) < 1
ELSE (C) < 0.

2
2

; Assumes ACC contains 11.

CINE A, #8, CMP_NE ; Branches to CMP_NE
...... ; IF(A) =8

; Branch is not taken.
...... ; IF(A) > 8

...... ;IF(A) <8

@> CORERIVER

CINE A, @DP, rel
Binary Code | 1001 | oot0 || rrr | i |

Description

Operation

Carry Flag

Bytes
Cycles

Example

Preliminary

Compares the contents of ACC and the indirect
memory, and branches if their values are not
equal.

The branch destination is computed by adding
the signed relative-displacement in the

second byte of the instruction to the PC, after
incrementing the PC to the start of the next
instruction. The contents of both operands are
not affected by comparison.

The carry flag is set if the unsigned integer
value of ACC is less than the unsigned

integer value of M[DP]; otherwise, the carry is
cleared.

(PC) < (PC) + 2
IF (A) # M[DP] THEN (PC) < (PC) + rel

IF (A) < M[DP] THEN (C) < 1
ELSE (C) < 0.

2
2

; Assumes M[DP] and ACC contain 15.
CINE A, @DP, CMP_NE ; Branch is not taken.
...... : IF (A) = M[DP]

INC CMP_GT : IF (A) # M[DP]

...... : IF (A) < M[DP]

...... : IF (A) > M[DP]
ATOML1.0 Family [47]
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CINE A, dir, rel
Binary Code | 1101 | dddd || rrr | e |

Description

Operation

Carry Flag

Bytes
Cycles

Example

FE0 ME (7/19)

Compares the contents of ACC and that of SFR
addressed by four low-order bits of opcode, and
branches if their values are not equal.

The branch destination is computed by adding
the signed relative-displacement in the

second byte of the instruction to the PC, after
incrementing the PC to the start of the next
instruction. The contents of both operands are
not affected by comparison.

The carry flag is set if the unsigned integer
value of ACC is less than the unsigned integer

value of the SFR; otherwise, the carry is cleared.

(PC) — (PC) + 2
IF (A) # R[dir] THEN (PC) < (PC) + rel
IF (A) < R[dir] THEN (C) < 1

ELSE (C) < 0.
2
2
; Wait until PO (Port 0) is OxE.
MOV A, #0xE
CINE A, PO, . ; Self looping with "."

@> CORERIVER

CINE L, #data, rel

Preliminary

Binary Code | 1010 | dddd || e | |

Description

Operation

Carry Flag

Bytes
Cycles

Example

LOOP_L:

Compares the contents of DPL and data in four
low-order bits of opcode, and branches if their
values are not equal.

The branch destination is computed by adding
the signed relative-displacement in the

second byte of the instruction to the PC, after
incrementing the PC to the start of the next
instruction. The contents of DPL is not affected.

The carry flag is set if the unsigned integer
value of DPL is less than the unsigned

integer value of the data; otherwise, the carry
is cleared.

(PC) — (PC) + 2
IF (L) # #data THEN (PC) < (PC) + rel
IF (L) < #data THEN (C) < 1

ELSE (C) < 0.
2
2
; Looping with DPL
MOV L, #9 (L) <9
...... ; Operations in loop
...... ; Operations in loop
DEC DPTR ; (DP) < (DP) - 1

CINEL, #0, LOOP_L ; Repeat until (L) is 0.

ATOM1.0 Family [48]
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CLR @L

Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

CLRA
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

| 1000 | o110 |

Clears the indirect function flag
addressed by DPL.

F[L] < O

Not affected.

1

1

; Assumes P2 contains OxF.

MOV L, #1 ; (L)< 1
CLR @L ;P21 < 0
MOV A, #0xD ; (A) < 13

CINE A, P2, ERROR ; Check if P2.1is 0.

| 0101 | o000 |

Clears the accumulator.
This is an abbreviation of MOV A, #0.

(A) <0

Not affected.
1

1

CLR A

€) CORERIVER

CLRC
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

CLR bit
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

Preliminary

| o001 | oooo |

Clears the carry flag.
This is the same as "ADD A, #0".

(A<= ((A)+0
(C) <0

1

1

CLR C

| 1000 | 10bb |

Clears a bit in data memory addressed by
DPTR. The bit position of the nibble is obtained
by the least significant two bits of opcode.

M[DP].bit < 0

Not affected.

1

1

; Assumes M[DP] contains 7.

CLR 2 ; M[DP].2 <~ 0

CINE @DP, #3, ERROR ; Check result
ATOML1.0 Family [49]
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CPLA

Binary Code
Description
Operation
Carry Flag
Bytes
Cycles

Example

DEC @DP
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

| o000 | 1010 |

Complements the contents of ACC.

(A) < ~(A)

Not affected.

1

1

MOV A, PO ; (A) < PO

CPL A ; ACC contains 1's
; complement of PO

| o000 | o111 |

Decrements the value of data memory
addressed indirectly by DPTR.

M[DP] < M[DP] - 1
Not affected.

1

1

DEC @DP

@> CORERIVER

DECA
Binary Code

Description

Operation

Carry Flag

Bytes
Cycles

Example

DEC DPTR
Binary Code
Description
Operation
Carry Flag
Bytes
Cycles

Example

Preliminary

| ooo1 | 1111 |

Decrements the contents of ACC.

This is the same as "ADD A, #15".

Carry is cleared when the borrow occurs;
otherwise, carry is set.

(A) < (A) + 15

IF(A)=0 THENC < 0

ELSE C < 1.
1
1
DEC A
| o000 | o101 |

Decrements the data pointer.
(DP) < (DP) - 1

Not affected.

1

1

; Assumes DPTR contains 0.

DEC DPTR ; By underflow, all bits
; of DPH and DPL are set.
DEC DP ; This is also valid.
ATOM1.0 Family [50]
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DINZ A, rel
Binary Code | 1001 | ooot || rrr | e |
Description  Decrements the contents of ACC, and
branches if the result is not zero.
The branch destination is computed by adding
the signed relative-displacement in the
second byte of the instruction to the PC, after
incrementing the PC to the start of the next
instruction.
Carry is cleared when the borrow occurs;
otherwise, carry is set.
Operation (PC) < (PC) + 2
(A) < (A)-1
IF (A) # 0 THEN (PC) < (PC) + rel
Carry Flag IF(A) =0 THEN (C) <0
ELSE (C) < 1.
Bytes 2
Cycles 2
Example MOV A, @DP
DINZ A, ACC_Nz
ACC_NZ: INCACC_ZERO

@> CORERIVER

INC @DP
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

INCA
Binary Code

Description

Operation

Carry Flag

Bytes
Cycles

Example

Preliminary

| o000 | o110 |

Increments the value of data memory
addressed indirectly by DPTR.

M[DP] < M[DP] + 1
Not affected.

1

1

INC @DP

| o001 | ooo01 |

Increments the contents of ACC.

This is the same as "ADD A, #1".
Carry is set when the overflow occurs;
otherwise, carry is cleared.

(A) < (A)+1

IF (A) = 15 THENC < 1
ELSE C < 0.

INC A

ATOM1.0 Family [51]
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INC DPTR

Binary Code
Description
Operation
Carry Flag
Bytes
Cycles

Example

| o000 | o100 |

Increments the data pointer.
(DP) < (DP) + 1

Not affected.

1

1

; Assumes all bits of DPTR is 1.
INC DPTR ; By roll over, all bits

; of DPH and DPL are cleared.

INC DP ; This is also valid.

@) CORERIVER

JB bit, rel

Preliminary

Binary Code | 1001 | 11bb | | rrer | rrrr |
Description  Branches if the bit in data memory is 1. The
address is given by DPTR and bit position is
given by two least significant bits of opcode .
The branch destination is computed by adding
the signed relative-displacement in the
second byte of the instruction to the PC, after
incrementing the PC to the start of the next
instruction. The contents of memory is not
affected.
Operation (PC) < (PC) + 2
IF M[DP].bit = 1 THEN (PC) < (PC) + rel
Carry Flag  Not affected.
Bytes 2
Cycles 2
Example JBO, L_BIT_SET
...... ; IFM[DP]1.0 =0
L_BIT_SET: ...... ; IFM[DP].0 =1

AlIOML.U Family [9£]
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JCrel

Binary Code

Description

Operation

Carry Flag
Bytes
Cycles

Example

| 1001 | 0111 || rrer | rerr |

Branches if the carry flag is 1.

The branch destination is computed by adding
the signed relative-displacement in the

second byte of the instruction to the PC, after
incrementing the PC to the start of the next
instruction.

(PC) — (PC) + 2
IF (C) = 1 THEN (PC) < (PC) + rel

Not affected.

2

2

JC L_C SET

...... ;IF(C) =0
...... ;IF(C) =1

@) CORERIVER

JMP addr
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

Preliminary

| 1110 | aaaa || aaaa | aaaa |

Transfers program execution to the indicated
12-bit address.

The destination address is obtained by
concatenating the four low-order bits of the

opcode byte and the second byte of the
instruction.

(PC) < addr

Not affected.

2

2

JMP LABEL ; Jumps to LABEL.

JMP ., ; Infinite loop

ATOM1.0 Family [53]
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JNB bit, rel

Binary Code | 1001 | 10bb || rrr | e |

Description

Operation

Carry Flag
Bytes
Cycles

Example

L_BIT_ZERO:

Branches if the bit in data memory is 0.
The address of memory is given by DPTR and

bit position is given by two least significant bits

of opcode .

The branch destination is computed by adding

the signed relative-displacement in the

second byte of the instruction to the PC, after
incrementing the PC to the start of the next
instruction. The contents of memory is not
affected.

(PC) — (PC) + 2
IF M[DP].bit = 0 THEN (PC) < (PC) + rel

Not affected.
2
2

INB 3, L_BIT_ZERO
...... : IF M[DP].3 = 1
...... ; IF M[DP].3 = 0

@> CORERIVER

Binary Code

JNC rel

Preliminary

| 1001 | 0110 || rerr | rrer |

Description  Branches if the carry flag is 0.

The branch destination is computed by adding

the signed relative-displacement in the

second byte of the instruction to the PC, after
incrementing the PC to the start of the next

instruction.

Operation (PC) < (PC) + 2
IF (C) = 0 THEN (PC) < (PC) + rel

Carry Flag  Not affected.

Bytes 2
Cycles 2
Example INC L_C_ZERO
...... ;IF(C) =1
L_C_ZERO: ...... ;IF(C)=0

ATOML1.0 Family
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MOV @DP, A

Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

MOV A, #data
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

| 1000 | oo11 |

The contents of ACC is copied to data memory
whose address is given by DPTR.

M[DP] < (A)
Not affected.
1
1

MOV H, #2
MOV L, #14
MOV @DP, A

;(H) <2
D (L) < 14

| 0101 | dddd |

Sets ACC with the data given
in four low-order bits of opcode.

(A) < #data
Not affected.
1
1

MOV A, #-1
MOV A, #0xC

i (A) <15
i (A) — 12

@> CORERIVER

MOV A, @DP
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

MOV A, dir
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

Preliminary

| 1000 | o000 |

Copies the contents of data memory to ACC.
The address of memory is given by DPTR.

(A) < M[DP]
Not affected.
1
1

MOV H, #1
MOV L, #0
MOV A, @DP

y(H) <1
y (L) <0

| 0111 | dddd |

The contents of SFR is copied to ACC.

The address of SFR is given by four low-order
bits of opcode.

(A) < R[dir]

Not affected.

1

1

MOV A, PO ; Read Port-0 into ACC.
MOV A, L ; Move DPL to ACC.
MOV A, SPH  ; Move SPH to ACC.

ATOM1.0 Family [55]
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MOV H, #data

Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

MOV L, #data
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

| 0011 | dddd |
Sets DPH with the data given

in four low-order bits of opcode.

(H) < #data

Not affected.

1

1

MOV H, #1 ;(H) <1

| 0010 | dddd |

Sets DPL with the data given

in four low-order bits of opcode.

(L) < #data

Not affected.

1

1

MOV L, #5 ; (L)< 5

@> CORERIVER

MOV L, @DP
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

MOV dir, A
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

Preliminary

| 1000 | o010 |

Copies the contents of data memory to DPL.
The address of memory is given by DPTR.

(L) < M[DP]
Not affected.
1
1

MOV H, #0
MOV L, #3
MOV L, @DP ; L is changed to M[DP]

| 0110 | dddd |

The contents of ACC is copied to SFR.

The address of SFR is given by four low-order
bits of opcode.

R[dir] < (A)

Not affected.

1

1

MOV PO, A ; Output ACC to Port-0.
MOV H, A ; Move ACC to DPH.

MOV DPH, A ; Move ACC to DPH.
MOV SPL, A ; Move ACC to SPL.

ATOM1.0 Family [56]



= .
CEY Y

MOVD @DP, A

Binary Code

Description

Operation

Carry Flag
Bytes
Cycles

Example

MOVI @DP, A
Binary Code

Description

Operation

Carry Flag
Bytes
Cycles

Example

HEN NE (16/19)

| 1000 | o101 |

The contents of ACC is copied to data memory
whose address is given by DPTR. After that the
data pointer is decremented.

MIDP] < (A)
(DP) < (DP) - 1

Not affected.

1

1

MOVD @DP, A

| 1000 | o100 |

The contents of ACC is copied to data memory
whose address is given by DPTR. After that the
data pointer is incremented.

M[DP] < (A)
(DP) < (DP) +1

Not affected.

1

1

MOVI @DP, A

@> CORERIVER

MOVI @DP, #data

Preliminary

Binary Code | 0100 | dddd |

Description

Operation

Carry Flag
Bytes
Cycles

Example

TABLE:

Set data memory whose address is given by
DPTR with the data given in four low-order bits
of opcode. After that the data pointer is
incremented.

M[DP] < #data
(DP) < (DP) + 1

Not affected.
1
1

; Simple look-up of constant values

MOV L, #0 ; Pointer to store
MOV H, #1 ; look-up values
CALL TABLE

MOVI @DP, #0xC
MOVI @DP, #0x0
MOVI @DP, #0x0
MOVI @DP, #0x1
RET

ATOM1.0 Family [57]
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NOP

Binary Code

Description

Operation
Carry Flag
Bytes
Cycles
Example
POP A
Binary Code

Description

Operation

Carry Flag
Bytes
Cycles

Example

LOOP_BGN:

| 0000 | 0000 |

No operation.
Just fetches the next instruction.

(PCy <~ (PC) +1

Not affected.

1

1

NOP

| o000 | oo11 |

The contents of stack top is moved to ACC.
After that the stack pointer is decremented by
1.

(A) — M[SP]
(SP) < (SP) - 1

Not affected.
1
1

; Looping with variable stored in stack

MOV A, #7 ; Set loop count

PUSH A ; Store loop index in stack.
..... ; Operations in loop

POP A ; Restore loop index

DINZ A, LOOP_BGN ; Iteration

@> CORERIVER

ORL A, @DP
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

PUSH A
Binary Code

Description

Operation

Carry Flag
Bytes
Cycles

Example

Preliminary

| ooo0 | 1101 |

ORL performs the bitwise logical-OR operation
between the indirect data memory and ACC.

The result is stored in Accumulator.
(A) < (A) | M[DP]

Not affected.

1

1

; Assumes M[DP] contains 1
MOV A, #0xA ; Set ACC as 10.
ORL A, @DP ; The result, 11 is stored in ACC.

| 0000 | o010 |

The stack pointer is incremented by 1. Then
the contents of ACC is copied to the stack.

(SP) < (SP) +1

M[SP] < (A)

Not affected.

1

1

PUSH A ; Store ACC in stack

MOV A, #0xE  ; Assign ACC for port output
MOV P2, A ; Drive Port 2

POP A ; Restore ACC from stack
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RET

Binary Code

Description

Operation

Carry Flag
Bytes
Cycles

Example

SETB C
Binary Code
Description
Operation
Carry Flag
Bytes
Cycles

Example

| 1001 | o000 |

Returns from subroutine.

The stack pointer is decremented three times.

(PCy1.) < M[SP]
(SP) < (SP) - 1

(PCy.4) < M[SP]
(SP) < (SP) - 1

(PC;3.) < M[SP]
(SP) < (SP) - 1

Not affected.

1

2

RET

| o000 | ooo1 |

Sets the carry flag.

©) —1
1
1
SETB C

@) CORERIVER

RRC A
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

SETB @L
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

Preliminary

| ooo0 | 1111 |

Rotates right the contents of ACC with the carry
flag.

(A) < {(C), (As.1)}
(©) < (A)

1

1

RRC A

JCAQ_HIGH ; IF Ay = 1 Branches

| 1000 | o111 |

Sets the indirect function flag
addressed by DPL.

FIL] < 1

Not affected.

1

1

; Assumes P2 contains 0.

MOV L, #1 (L)< 1

SETB @L ;P21 1

MOV A, #2 5 (A) < 2

CINE A, P2, . ; Wait until P2.1 is 1.
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SETB bit

Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

SUB A, @DP
Binary Code

Description

Operation

Carry Flag

Bytes
Cycles

Example

| 1000 | 11bb |

Sets a bit in data memory indirectly addressed
by DPTR. The bit position is obtained at the

least significant two bits of opcode.

M[DP].bit < 1
Not affected.
1

1

; Assumes M[DP] contains 5.

SETB 2

CINE @DP, #7, ERROR

| o000 | 1011 |

Subtracts the contents of indirect data memory
from the Accumulator. The result is stored in
Accumulator. The carry flag is cleared if the
unsigned value of ACC is less than unsigned

; M[DP].2 < 1
; Check result

value of M[DP]; otherwise, C is set.

(A) < (A) - M[DP]

If (A) < M[DP] THEN (C) < 0
ELSE (C) < 1.

1
1
SUB A, @DP

@> CORERIVER

XCH A, @DP
Binary Code

Description

Operation

Carry Flag
Bytes
Cycles

Example

XRL A, @DP
Binary Code

Description

Operation
Carry Flag
Bytes
Cycles

Example

Preliminary

| 1000 | ooo1 |

Exchanges the contents of ACC and that of
data memory addressed by DPTR.

(A) <> M[DP]
Not affected.

1

1

XCHA, @DP

| o000 | 1110 |

XRL performs the bitwise logical Exclusive-OR
operation between the indirect data memory
and ACC. The result is stored in Accumulator.

(A) < (A) ~ M[DP]
Not affected.

1

1

; Assumes M[DP] contains 2
MOV A, #0xA ; Set ACC as 10.
XRL A, @DP ; The result, 8 is stored in ACC.
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SFR =4

|

£2 X AF l

m P2 (08h) : ©HA} 2
P2.3 P2.2 P2.1 P2.0
R/W(1) R/W(1) R/W(1) R/W(1)
\ R :&0Jts
W M| Dts
(n) :2lA = =Dt
m PO (O0h) : Xt 0 =& dIXIAH
P0.3 P0.2 PO.1 P0.0
R/W(1) R/W(1) R/W(1) R/W(1)
m P4 (01h) : &HXt 4 = XA H
P4.3 P4.2 P4.1 P4.0
R/W(1) R/W(1) R/W(1) R/W(1)
® DPL (02h) : OIOI& ZQIE(DPTR)2| Gt<l Nibble
DPL.3 DPL.2 DPL.1 DPL.0
R/W(0) R/W(0) R/W(0) R/W(0)

@> CORERIVER

Preliminary

®m DPH (03h) : GI0IEl ZOIE/(DPTR)2 AFS| Nibble

DPH.1 DPH.0
R/W(0) R/W(0)
E P1 (04h) : &A1 == dIXNAH
P1.3 P1.2 P1.1 P1.0
R/W(1) R/W(1) R/W(1) R/W(1)
® REMC (05h) : REM & M0 dIAIAH
REME PG2 PG1 PGO
R/W(0) R/W(0) R/W(0) R/W(0)
@ PG[2:0] : Carrier =1} &4,
& REME :REM £ ©QI0jl0| .
B SPL (06h) : A&4 T OIE{(SP)2| Gt%l Nibble
SP.3 SP.2 SP.1 SP.0
R/W(1) R/W(1) R/W(1) R/W(1)
& LB AIEE FAE XAE.
@ PUSHOIl 2/8t01 S0t POPOll 215101 244,
B SPH (07h) : CIEi(SP)2l &<l Nibble
SPh.1 SPh.0
R/W(0) R/W(1)
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3l X AE &% [08h ~ ODh]

(2/3)

Preliminary

m P2 (08h) : Xt 2 &= I XIAH m P3(0Ch) : ©@Xt 3 & dXAH
P2.3 P2.2 P2.1 P2.0 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)
m IAPCON (09h) : IAP HIH dI KNI AH B CKCFG (0Dh) : 2 &% dIAIAH
RGS1 RGSO OPS1 0PSO XT/RG DIV2 DIV1 DIVO
R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0) R/W(0)
@ RGS[1:0] : IAP &<t MEd, & XT/RG : 22 2Mel Med,
[0,0] : EEPO (0x1CO ~ OX1FF) 0: AlAE Z2i02 |48 2 YR MEed,
[0,1] : EEP1 (0Xx3CO ~ OX3FF) Qe Za wRIJ|= CIH0IEE,
[1,0] : INFO (0x0 ~ 0x7) 1: AlAE 2202 Q|8 23 UX)|IE Me,
[1,1] : Reserved e &g L&D|= CIAIoIEE.
@ OPS[1:0] : IAP J| 5 IEH, 8 Tl T3 XA Ol BIEZ AFE5HAI L2},
[0,0] : NO operation € DIV[2:0] : AIAE 23 EH| &8,
[0,1] : HIOIE 47| [0,0,0] : Fogc
[1,0] : HIOIE A [0.0,1] : Foe/2
[1,1] : HIOIE M| [0.1,0] : Fos/4
[0.1,1] : Foe/8
m GDL (0Ah) : 2 {I0IE AIXIAHS 5t Nibble [1,0,0] : Fosc/16
[1.0,1] : Foge/32
GDL.3 GDL.2 GDL.1 GDL.0 [1.1,0]: Fosc/64
R/W(0) R/W(0) R/W(0) R/W(0) [1.1,1]: -
m GDH (0Bh) : 22 HI0IE 3IXIAE2 A Nibble
GDH.3 GDH.2 GDH.1 GDH.0
R/W(0) R/W(0) R/W(0) R/W(0)
()CORERIVER ATOM1.0 Family
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Preliminary

S=B:S4)|s dXNAE 8% [0Eh ~OFh]  (3/3)

B IOCFG (OEh) : =3 &t X&F dlXAH

IOMAP1 IOMAPO P20EN IOXEN
R/W(0) R/W(0) R/W(0) R/W(0)

€ IOXEN : XI2H XOE L& Xtz 21001 2.
0: Xt XO= 28 5oz A2E (OI2Xd).
1: XI2 XO= PORT4[1:0]2 AtEE

@ P20EN : P2ZE push-pull & ttXiz &5,

¢ IOMAP [1:0] : &= &t THS &3.
[0,0]: JI=2XIH.

[0,1]: 20E = HH UHS =H
[1,0]: 248 2= G IS SE
[1,1] : Reserved
m LVCFG (OFh) : LVD & & dXIAH
POR Reserved Reserved Reserved
R/W(1) R(X) R/W(0) R/W(0)

@ Reserved: &% SEH2 20t0d 12 & FSHK Zet.

4POR : Power-on-reset flag.
LATZEE M0 HE M 2140 HZX AEHOIA
2|A0| 2MGt= 212 0| flagE AFE6H0 22 ST
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Appendix C : Update History

¢ V1.0
v First Official Release

¢ Vil
v Modify Internal Ring Spec.
v Add Internal Ring OSC. Slide

¢ V1.2
v Modify Operating frequency

¢ V13
v Added GC49C501RX devices.
v" Description for POR condition.
v LVOFF flag is not supported any more.

¢ Vi4
v Modify Internal Ring Spec
v" Add E.S.D. Spec.

¢ V15

v Enhanced description for 8-pin devices.

v Optional power-fail reset is not supported any
more.

@) CORERIVER

Preliminary

¢ V1.6

v Add 20-SOIC (JEDEC) Package
v Modify Package Dimensions

v Now POR block has no limitation for the
power rising slope.

¢ V1.7

v" Delete 20-SOIC (Narrow) Package
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