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AT90S4414/8515
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AT9054414/8515

AVR RISC

AVR— * RISC

—118 _

—32 8 { )

— 8MHz 8MIPS

—4K/8K FLASH ( = 1000 )

—256/512 SRAM

—256/512 EEPROM ( : 100000 )
{Peripheral }

— {Prescale} 8 /

— * “ 8s 9-» 10 PWM 16

— { )

— SPI

— UART
MCU

{Specification}
— . CMOS

4MHz. 3V. 25T :

— : 3.0mA
— : 1.0OmA
— : <lHA
/0

—32 1/0

—40 PDIP. PLCC TQFP

—2.7V-6.0V {AT90S4414-4 AT90S8515-4)
—4.0V-6.0V {AT904414-8 AT90S8515-8)

—0-4MHz (AT90S4414-4 AT90S8515-4)
—0-8MHz (AT904414-8 AT90S8515-8)
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AT9I04414/8515 AVR RISC
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256/512 SRAM 5 .
AVR
5
Program Memary Data Mamory
000 32 Gen_Purposa %0000
Working Registers | 2no1F
F0020
64 |10 Regsiers
Program FLASH
(2K4K = 16} 005F
F00G0
Internal SHAM
_———— EEY
F013FB025F
FOIG0/E0260
External SRAKM
sTRRGFFF | DA
= e
:_-____ o ___lBFFFF
/0
6
7 0
RO $00
R1 $01
R2 $02
R13 $0D
R14 $0E
R15 $OF
R16 $10
R17 $1
R26 $1A X
R27 $1B X
R28 $1C \
R29 $1D Y
6 6
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R30 $1E z
R31 $1F 4
5
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6 : : 32
a SRAM 1
X+ Y Z
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7 Xv Y. Z
15 0
X 7 0|7 0
R27 ($1B) R26 i $1A)
15 0
Y 7 0|7 0
R29 ($1DJ R28 ($1C)
15 0
z 7 0] 7 0
R31 i $1F) R30 i $1E)
ALU
AVRALU 32 = ALU 3 . .
FLASH
ATO0S4414/8515 4K /8K FLASH. 16 ' FLASH
2K % 16/4K . 16. FLASH 1000
ATI0S4414/8515 {PC) 1112 : 2048/4096 FLASH
SRAM
8 ST9054414/8515 .
8 SRAM
RO $0000
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R2 $0002
R29 $001D
R30 $001E
R31 $001F
1/0
7 7
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$00 $0020
$01 $0021
$02 $0022
$3D $005D
$3E $O05E
$3F $O0SF
SRAM
$0060
$0061
$015E/$025E
$015F/$025F
SRAM
$0160/$0260
$00161/$0261
$FFFE
SFFFF
352/608 1/0  SRAM. 96 +/0,
256/512 SRAM., SRAM SRAM
64K-1.
SRAM SRAM , MCU SRAM ( )
SRAM  /RD MR . SRAM:; MCUCR  SRE
SRAM : LD; ST, LDS. STS, PUSH
POP . SRAM :
5 H L] L] L] L] L]
R26 R3l .
Y. Z 63 .
Xo Ys Z .
32 , 64 1/0 , 256/512 SRAM 64K SRAM
8 8

TEL:15013652265 Q0Q:38537442



http://www.eehome.cn

AT90S4414/8515
ATOI04414/8515
9
REGISTER FILE
a
15 4 o]
aP d
> d
a1
10
REGISTER FILE
]
15 a 54 i)
op d
—h d
¥ T
a1
/0
1
WO MEMORY
]
15 5 o]
oP =]
|
83
9 9

TEL:15013652265 Q0Q:38537442



http://www.eehome.cn

AT90S4414/8515
12
Data Space
3 20 18 16 S0000
op RriRd
16 LSBs
15 o
SFFFF
13
Data Space
S0000
15 o
¥ OR Z - REGISTER
15 10 B 5 o
oP i a
SFFFF
14
Data Spaca
$0000
15 o
X, ¥ OR Z - REGISTER |
SFFFF

10

10
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15
Data Space
0000
15 o
HE X, ¥ ORZ-REGISTER
-1

§FFFF

16

Data Spaca
S0000
15 o
!E X, ¥ ORZ-REGISTER
SFFFF
LPM :
17
PRO GRAM MEMORY
FO0H
15 10
Z-REGISTER
E 3
GTFREFFF
11 11
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» [IJMP  ICALL:
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PROGRAM MEMORY
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15 0
Z-REGISTER
57 FF&FFF
» RIMP RCALL:
PRO GRAM MEMORY
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5 0
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_é_
5 121 8]
L or | K |
l ST FFSFFF
EEPROM
AT904414/8515 256/512 EEPROM-.
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AVR CPU =il o a
20 HARVARD ’
[ 1IMIPS/MHz. B / “ /
20

T1 rz T3 T4
\ B

1
1

1

[’ 1

¥ 1
System Clook @ { \Y I \ ) A\ f )Y

1 | 1

18t Insiruction Feich —'-(, > :

1=t Instruction Execulbe
Znd Instruction Feich

i
|
)
1 [

2nd Instruction Exacuie 1 [ 1

Ird Insirection Faich : ' :E‘_‘_‘_w

i h
i
i

3rd Instruction Exacuie

4 Instruction Feich \ 1 | —_—
21 a » ALU
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1 ]
Total Execution Time =———=( > L

21

T
!

ALU

Systam Clook @ ,rl N ,.r" A J’ A i’ L

Register Dparands Feich EG i
ALY Operation Exscuts i o E
Result Writs Back —— O .
22 SRAM
| m rz | T4
System Clock @ _ﬂb—'\ A ,!I" A .zl"_‘\
Address E Prev. Address A Auddress E E
Data : - ’—“\:r E ¥
WR i : r""'"""""""'""""'""‘l'-. i J z
Clata : S : 3
/O
2 AT904414/8515 1/O
(16 i
$3F($5F) SREG
$3E($5E) SPH
$3D($5D) SPL
$3B($5B) GIMSK
$3A($5A) GIFR
$39($59) TIMSK T/IC
$38($58) TIFR T/IC
$35($55) MCUCR MCU
$33($53) TCCRO T/CO
$32($52) TCNTO T/ICOi8
$2F($4F) TCCR1A T/C1 A
$2E($4E) TCCR1B T/C1 B
$2D($4D) TCNT1H T/C1
$2C($4C) TCNT1L T/IC1
$2B($4B) OCR1AH A
$2A($4A) OCR1AL A
$29($49) OCR1BH B
$28($48) OCRI1BL B
$25($45) ICR1H T/IC1
$24($44) ICR1L T/IC1
$21($41) WDTCR
$1F($3F) EEARH EEPROM
$1E($3E) EEARL EEPROM

13 13
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$1D($3D) EEDR EEPROM
$1C($3C) EECR EEPROM
$1B($3B) PORTA A
$1A($3A) DDRA A
$19($39) PINA A
$18($38) PORTB B
$17($37) DDRB B
$16($36) PINB B
$15($35) PORTC C
$14($34) DDRC C
$13($33) PINC C
$12($32) PORTD D
$11($31) DDRD D
$10($30) PIND D
$OF($2F) SPDR SPI
$OE($2E) SPSR SPI
$0D($2D) SPCR SPI
$0C($2C) UDR UART
$0B($2B) USR UART
$0A($2A) UCR UART
$09($29) UBRR UART
$08($28) ACSR
AVR4414/8515 1/0 1/O . IN  OuT 1/0
. 32 . $00-$1F  1/0 =
CBl ,  SIBC SIBS . IN OUT
$00-$3F SRAM 1/0 . $20.
1/0 SRAM .
. “0”, 1/0 .
“1” . CBl SBI .
“17, . CBl Bl $00-$1F
1/0
SREG i Status Register !}
BIT 7 6 5 4 3 2 1 0
$FigsFy | 1 | T | H | s | v | N | Z | C
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
I
| .
. o | . RETI
T:
BLD BST T « BST T
BLD T
H:
S:
14 14
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N Vv .
Vs
N:
Z:
C:
sP
BIT 15 14 13 12 1 10 9 8
$3E($5E) [ SP15 | SP14 | SP13 | SP12 | SPIl | SP10 | SP9 SP8
$3D($5D) | SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO
7 6 5 4 3 2 1 0
/ RIW RIW RIW RIW RIW RIW RIW RIW
RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
SRAM .
. $60 . PUSH
: POP : : RET  RETI
AT90S4414/8515 12 .
. | : .
: 3.
. , RESET
3
1 $000 RESET :
2 $001 INTO 0
3 $002 INTL 1
4 $003 TIMERL CAPT T/C1
5 $004 TIMERLCOMPA | T/C1 A
6 $005 TIMERL COMPB | T/C1 B
7 $006 TIMERL OVF T/C1
8 $007 TIMERO OVF T/CO
9 $008 SPI. STC
10 $009 UART. RX UART
1 $00A UART. UDRE UART
12 $00B UART: TX UART
13 $00C ANA_COMP
$000 RIMP RESET
$001 RIMP EXT_INTO : IRQO
$002 RIMP EXT_INT1 ; IRQ1

15

15
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$003 RIMP TIM1 _CAPT : T1
$004 RIMP TIM1_COMPA : T1 A
$005 RIMP TIM1 COMPB : T1 B
$006 RIMP TIM1_OVF : T1
$007 RIMP TIMO_OVF : TO
$008 RIMP SPl_STC : SPI
$009 RIMP UART_RXC : UART
$00a RIMP UART _DRE : UART
$00b RIMP UART_TXC : UART
$00c RIMP ANA COMP
$00d MAIN: LDI R16: HIGH(REMEND) :
$00e ouT SPH, R16
$00f LDI R16: LOW(REMEND)
$010 RIMP
$011 < XXX
AT904414/8515 3
o . Veor MCU .
° - IRESET 50ns MCU .
o - MCU
: 1/0 : $000 = $000
RIMP— — . :
23 a 3
23
= |
[h 100-500K
RESET Raset Cincuit r\ g Q
oy — b
&
"imer E FSTRT
i g
e Ot [ o, V+Stave Ripple Counter Q__f_|’“ R @ |— INTERNAL RESET
IEREREEEREER
el
4 {Vce = 5.0V
Voot { ) 0.8 1.2 1.6 \Y;
{ J 0.2 0.4 0.6 V
Vst - - 0.9Vcc Y,
trout » FSTRT n 16 21 ms
trout » FSTRT 1.0 1.1 1.2 ms
: 1 VpoTs

16
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o WDT
4, ’
5
1.1ms 1K
16.0ms 16K
{ POR] a 23 »
. MCU Vce Vreot FLASH
FSTRT MCU '
» IRESET Vce a
Vce /RESET . a 25.
24 MCU . IRESET Vce
VOT A VRO
RESET .____7( Vast
TIME-QUT :L'—"'w' I
INTERNAL
RESET
25 MCU » IRESET
Voo Veo
RESET : A Vnsr
— - : :"_ fpour—™
TIME-OUT ' !
INTERNAL :
RESET '
/RESET o 50ns
. Vgsr b trout

» MCU

17 17
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VCC

26

RESET

TIME-OUT

INTERMAL
RESET

trout

Voo

' 1 XTAL "

27

RESET

WDT
TIME-QUT

e s 1 M TAL Gyl

RESET

ﬂ.

i
s oy 1

TIME-QUT

INTERMAL
RESET

ATO04414/8515 2

GIMSK—
! :

RETI | :

{ 1 TIC1

1] l” ,
, 1 O.’.’
L] L] I

18 18

TIMSK—TI/C
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—GIMSK
BIT 7 6 5 4 3 2 1 0
$3B@%B) | INTL | INTO | - | - | - [ - | -
/ R/W RIW R R R R R R
0 0 0 0 0 0 0 0
5.0:
INT1: 1
INTO | “1r . MCU { MCUCR!
/0 {1SC11  I1SC10} 1 .
INTO: 0
INTO | “1” . MCU { MCUCR]
1/0 {1SCO1  1SCO0} 0 ,
—GIFR
BIT 7 6 5 4 3 2 1 0
$3A%5A) | INTFL | INTFO | - [ - | - [ - | - |
/ RIW RIW R R R R R R
0 0 0 0 0 0 0 0
5..0:
INTF1: 1
INT1 . INTFL (%17, SREG | GIMSK
INT1 w17 MCU $002. .
, {{1.!.! .
INTFO: 0
INTO » INTFO (41", SREG |  GIMSK
INTO “1”,  MCU $001. .
, {{1”
TIC —TIMSK
BIT 7 6 5 4 3 2 1 0
$39($59) | TOIE1 | OCIEIA | OCIEIB| - | TICIEL | - [ TOEO | -
/ RIW RIW RIW R R/W R RIW R
0 0 0 0 0 0 0 0
5. 4, 2. O
TOIE1l: T/C1
TOIE1 | “1" . TIC1 T/IC1 . TIFR TOV1
: { $006!
OCIE1A: T/C1 A
TOIE1IA | 17, A = TIC1 A .
TIFR OCF1A . { $004}
OCIE1B: T/C1 B
TOIEIB | “17 B . TIC1 B ,
TIFR OCF1B . { $005)
TICIE1l: T/C1
19 19
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TICIEL | Sl R . TIC1 {ICP},
TIFR ICF1 . { $003}
TOIEO: T/CO
TOIEO | “1” , TICO . TICO . TIFR TOVO
. £ $0071 .
T/IC —TIFR
BIT 7 6 5 4 3 2 1 0
$38($58) | Tovl |oCFiA|ocFiB| - [ 1cra | - [ TOvOo | -
/ RIW RIW RIW R RIW R RIW R
0 0 0 0 0 0 0 0
5\ 4'\ 2'\ 0:
TOV1: T/C1
T/C1 . TOV1 . . . TOV1
17 .  SREG I. TOIEL TOV1 .
PWM . T/C1 $0000 . TOV1 .
OCF1A: 1A
T/ICL OCR1A » OCF1lA . ,
“1” .  SREG . OCIEIA OCF1A .
OCF1B: 1B
T/CL OCR1B . OCF1B . .
“1” . SREG . OCIEIB OCF1B . .
|CF1:
. ICF1 . T/IC1 ICR1.
. “1” . SREG I. TICIEIA ICF1
TOVO0: T/CO
T/CO . TOVO . . . TOVO
w17 .  SREG . TOIEO TOVO .
INTO INT1 . . . INTO/INT1
. MCU MCUCR . .
AVR 4 . 4 . PC (2 ) .
SP 2. . . 2
. MCU
4 . . PC . SREG | .
, AVR ,
AVR —SREG. SREG
20 20
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( 1 T/ICl ) .
MCU —MCUCR
BIT 7 6 5 4 3 2 1 0
$35($55) | SRE | SRw | SE | s | Isci1 | I1sc10 | 1sco1 | 1scoo |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
SRE: SRAM
SRE “1 , MCU SRAM, ADO-7 (A 1}, A815i(C . /WR. /RD
: . SRE .
1/0 .
SRW: SRAM
KW ‘0", SRAM 3 . RW . MCU
SE:
SLEEP . SE MCU . MCU
. SLEEP
SM:
. SM  “0” : SM “17 .
ISC11, 1SC10: 11 0
INT1 .
6 1
ISC11 1SC10
0 0
0 1
1 0
1 1
ISC11/1ISC10 INTL ¢ GIMSK INT1 1,
1SC01, 1SCO00: 0 1 0
INTO .
7 0
1SCO1 1SC00
0 0
0 1
1 0
1 1
ISCOL/ISC00 INTO GIMSK INTO 1
INTn . . MCU
21 21
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SE  “1%, SLEEP . MCU.
. MCU SLEEP . . 1/0
. . MCU RESET { $000}
SM 0" ., SLEEP MCU . . CPU .
/ u a M CUu
MCU, . . ACSR
ACD. MCU . CPU
SM  “1" . SLEEP MCU . . .
I: :I -] Y
{INTO INT1} MCU .
M CU TTOUT L] M CU
/
AT904414/8515 / : 8 TIC 16 T/C. TIC
10 . TIC .
T/C
28 TIC
CK :? 10-BIT T/C PFRESCALER
] i 8 4
(] o - =
J ) 5 g
L ]
&
L
‘_.__
Ti *

Ti

¥ ¥
510 »
ot » g:ﬂ?
cs12 ;"\ €502

TMERICOUNTER1 CLOCK SOURCE TIMERCOUNTERD CLOCK BOURCE
TCKA TCKD
4 : CK/8. CK/64, CK/256 CK/1024. CK -
CK"\ H a
8 TICO
29 TI/CO a
29 T/CO
22 22
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TCE OVER-
FLOW IRG

o
2 SUENE R I 3 1
Sl R T REGISTER (TIFR) REGISTER (1CoHg)
£ | <|a |:_||g' R
Eigigl = B
¥ Yy
! ] e W |
¢ N mE{n_.r%omuéq]?Ean e TG CLESOURCE GEND::_T[?L DI
L}
T/CO CKs CK . T/CO
TCCRO . TIFR » TCCRO ,  TIMSK T/CO
T/CO : CPU .
CPU . MCU CPU .
. TICO ; . T/CO
T/CO —TCCRO
BIT 7 6 5 4 3 2 1 0
$33¢53) f - | - | - | - | - | cso2 | Ccso1 | Csoo |
/ R R R R R RIW RIW RIW
0 0 0 0 0 0 0 0
7.3:
CS02. CS01. CS00-
8 T/CO
CS02 CS01 CS00
0 0 0
0 0 1 CK
0 1 0 CK/8
0 1 1 CK/64
1 0 0 CK/256
1 0 1 CK/1024
1 1 0 TO,
1 1 1 TO,
T/CO TO . PBO (TO! .
T/CO—TCNTO
BIT 7 6 5 4 3 2 1 0
23 23
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$32(352) |_MSB | | | | I | | LsB
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
T/CO / . + T/CO
16 T/C1
30 T/C1 a
TG OVER- TG COMPARE  TiG1 COMPARE  TICT BNPUT
FLOW IRQ MATCHA BRI MATCHS IRQ  CAFTURE |IRQ
T 1
= e - % fa 2 I >
;f:: B33 (2| (Bl BB B |§|;‘ ¥
EH TEBMER INT. MASK TIMER |NT, FLAG THC1 CONTROL TG CONTRGL
= REGES TER (TIMSK) REG|STER (TiFR) REGISTER & (TCCR1A) REG|STER B (TCCR1AE)
g > SRR AR TR
Elael & HE S I
15 B 7 (1] F W % r | i L A 3 L F ¥ 9
e i INPUT CARTURE REGISTER (CRT) CONTROL e O
' LOGIC e T
e YWY
15 8 7 [ Ta GLEAR
e TIMERICOUNTER 1 (TCNT1} c%&?ﬁ*m'““
-
15 Ay n_‘ 15 AY7T QJ
16 BT B?Wﬁ.}'ﬂﬂ 16 B-jTE{I#lP.'FIRﬁTDH
A A
15 1 7 (1] 15 -] T 0
w TRER/COUNTERT OU rlfur COMPARE REGISTER A TIMERICOUNTERY -EILrTiFI"LtT COMPARE REGISTER B
30 T/C1
T/C1 CK. CK u T/C1
TCCR1A TCCRI1B « TIFR . TIMSK T/C1
T/CO ' CPU '
CPU . MCU CPU o
. T/C1 . T/C1
OCR1A/OCR1B : T/C1
A a
T/C1 8& 9 10 PWM ’ OCR1A/OCR1B
PWM.
ICP » T/IC1 ICR1.
TCCR1B . . . ICP
24 24
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31.
31 ICP
aal z NOISE CANCELER > EDGE SELECT —= |CF1
[ (g ] ICESH
ACIC
MG
T =
. 4 . 4 .
TIC1 A—TCCRI1A
BIT 7 6 5 4 3 2 1 0
$2F($4F) | COMIAL [ COM1 | COMIBL | COM1BO | - | - PWMIl [ PWM10
AO
/ RIW RIW RIW RIW R R RIW RIW
0 0 0 0 0 O 0 0
3. 2
COM1Al, COM1AO: 1A, 1 O
COMI1A1l COMIAOQ T/C1 OC1A . 1/O
. “1” . 9.
COM1B1, COM1BO: 1B, 1 0
COM1B1 COM1BO T/C1 OC1B .
9 1
COM1X1 COM 1X0
0 0 T/C1 OC1X
0 1 OC1X
1 0 OC1X
1 1 OC1X
X=A B
PWM . . 13.
PWM11, PWM10: PWM
10 PWM
PWM11 PWM 10
0 0 T/ICl PWM
0 1 T/ICl 8 PWM
1 0 T/ICl 9 PWM
1 1 T/ICL 10 PWM
TIC1 B—TCCRI1B
BIT 7 6 5 4 3 2 1 0
$2E($4E) [ICNC1 | ICESL| - | - | crtci | cs12 | csut | csi10 |
/ R/W RIW R R RIW RIW RIW RIW
0 0 0 0 0 0 0 0
5. 4:
ICNC1: {4 )
ICNC1 . ICP- / . ICNC1 %17
. ICP 4 . 4
25 25
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XTAL .
| CES1: 1
ICES1 “0" . TIC1 ICP ICR1.
ICES1L “17, T/C1 ICP ICR1.
CTC1: T/C1
cTcya *1* ., A .« TIC1 0- CTCc1  “o" T/C1
CPU . . 1. A

JC2|C1|C|O0]|1]..
8 ., :
.| C2,C2,C2,C2,C2,C2,C2,C2|C1,C1,C1,CG1,C1,C1,C1,C1(C,0,0,0,0,0,0,0...
PWM : .
CSl12. CSl1. CSI0:

11 T/C1
Cs12 Csl1 CS10
0 0 0
0 0 1 CK
0 1 0 CK/8
0 1 1 CK/64
1 0 0 CK/256
1 0 1 CK/1024
1 1 0 T1,
1 1 1 T1,
T/IC1 T1 , PB1 (T1) ,
T/ICI—TCNTIH TCNTIL
BIT 15 14 13 12 1 10 9 8
$2D($4D) | MSB
$2C($40) LSB
7 6 5 4 3 2 1 0
/ RW  RW RIW RIW RIW RW  RW RIW
RIW RIW RIW RIW RIW RW  RW RIW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
16 TICL . CPU :
: 8 TEMP. OCRI1A. OCR1B
ICR1 . TEMP;
° TCNT1:
CPU TCNTIH TEMP . CPU TCNTIL
TEMP TCNTL. : TCNT1 (16 1
TCNT1H.
° TCNT1:
CPU TCNTIL . TCNTIL CPU. . TCNT1H TEMP
CPU TCNTIH . TEMP CPU. \ 16
26 26
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TCNTL TCNT1L.
T/IC1 / (  PWM ). T/C1 . Ticl
T/IC1 —OCR1AH OCRIAL
BIT 15 14 13 12 1 10 9 8
$2B($4B) [ MsB
$2A($4A) LSB
7 6 5 4 3 2 1 0
/ RIW RIW RIW RIW RIW RW  RW RIW
RIW RIW RIW RIW RIW RW  RW RIW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
TIC1 —OCR1BH OCRIBL
BIT 15 14 13 12 1 10 9 8
$29($49) [ MSB
$28($48) LSB
7 6 5 4 3 2 1 0
/ RIW RIW RIW RIW RIW RW  RW RIW
RIW RIW RIW RIW RIW RW  RW RIW
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
T/C1 T/IC1 .
OCRIA/OCR1B 16 : TEMP
TCNT1
T/C1 —ICR1H ICRIL
BIT 15 14 13 12 1 10 9 8
$25($45) [ MSB
$24($44) LSB
7 6 5 4 3 2 1 0
/ R R R R R R R R
R R R R R R R R
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ICESL : ICP , TCNT1 ICRL. -
ICF1
ICRL 16 : TEMP .
TCNTL .
PWM T/C1:
PWM . T/C1 OCRI1A/OCR1B 8 9 10
PWM. T/C1 / , 0 TOP.
0. OCRI1A/OCRI1B { 89 10 ) , OCIA/OC1B

COM1A0/COM1A1 COM1BO/COM1B1 -

12 TOP PWM

PWM TOP

27 27
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8 $00FF {255) Frc1/510
9 $01FF (511} Frc1/1022
10 $O3FF (1023 Frc1/2046
13 PWM 1
COM1X1 COM 1X0 OCl1
0 0 PWM
0 1 PWM
1 0 OC1;
OC1 | PWM
1 1 OC1;
OC1 ¢ PWM }
X=A B
: PWM » OCR1A/OCR1B 10 : T/C1
TOP OCR1A/OCR1B. OCR1A/OCR1B
PWM
32 OCR1
Corgrare Ve changes
Couniar Value
« Compare Value
M W M I T L pwm ouput oo1x
Synchronized  OCR1X Latch
Corngare Ve dhanges
Courdar Valus
= Compars Valus
M 1 I B | L P¥h Output DG
Unsynchronized OCR1X Lalch Glidch
Mote: X = AorB
OCR1A/OCRI1B: .
OCR1 $0000 TOP OC1 13.
13 OCR1X=$0000 TOP PWM
COM1X1 COM1X0 OCR1X OC1X
1 0 $0000 L
1 0 TOP H
1 1 $0000 H
1 1 TOP L
X=A B
PWM ' $0000 TOV1.
Vcc=5V : 1IMHz.
(8 I o WDT.
: WDT , MCU. 4414/8515
33
28 28
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1 MMz OSC - m:&ﬁﬁ
E NINIE
RESET R
T ¥ YT YYTY

WOPa —!‘E
WOR »
WOF2 ‘}

WDE 1

MCU RESET

—WDTCR
BIT 7 6 5 4 3 2 1 0
$214) | - | - | - |wbptoE| wWDE | wbP2 | wbP1 | WDPO |
/ R R R RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
7.5:
WDTOE:
WDE “1” . 4 . .
WDE:
WDE “1” , . WDTOE “1” WDE
1. WDTOE WDE 1s WDE “17,
2. 4 . WDE 0.
WDP2. 0:
14
WDP2 | WDP1 | WDPO Vee=3V V=5V
0 0 0 16K 47ms 15ms
0 0 1 32K 94ms 30ms
0 1 0 64K 0.19s 60ms
0 1 1 128K 0.38s 0.12s
1 0 0 256K 0.75s 0.24s
1 0 1 512K 1.5s 0.49s
1 1 0 1024K 3.0s 0.97s
1 1 1 2048K 6.0s 1.9s
WDT . .
0 a
EEPROM /
EEPROM 1/O .
EEP . 2.5~4ms
. EEPROM, :
. / Vee | . MCU
. . . EEP . EEP
EEPROM . .
EEPROM / . CPU 2 . .

29 29
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EEPROM —EEARH  EEARL
BIT 15 14 13 12 11 10 9 8
$1F($3F) - - - - - - - EEARS
$1E($3E) | EEAR7 | EEAR6 | EEARS | EEAR4 | EEAR3 | EEAR2 | EEARL | EEARO
7 6 5 4 3 2 1 0
/ R R R R R R R RIW
RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 X
X X X X X X X X
EEARH EEARL AT90S8515 512 EEPROM. AT9034414 EEARH.
EEPROM . 0 256/512.
EEPROM —EEDR
BIT 7 6 5 4 3 2 1 0
$1D($3D) | MSB | | | I | | | LsB |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
EEDR7.EEDRO: EEPROM
EEPROM , EEDR DDAR : . EEDR
EEAR
EEPROM —EECR
BIT 7 6 5 4 3 2 1 0
$2e | - | - | - ] - | - | EEMWE | EEWE | EERE |
/ R R R R R RIW RIW RIW
0 0 0 0 0 0 0 0
7.3
EEMWE: EEPROM
EEMWE EEWE “1” EEPROM. EEMWE “1% EEWE
EEPROM ;.  EEMWE “0%. EEWE . EEMWE
4 . .
EEWE: EEPROM
EEP . EEWE EEPROM. {
2 3 I
1. EEWE O
2. EEP EEAR;
3. EEDR:
4, EEMWE;
5. EEMWE 4 .  EEWE 1.
{Vee=2.7V ams v Vee=5V 2.5ms ) . EEWE
. EEWE , CPU 2
: 4 5 . EEP
EEP . RRAR EEDR . EEP .
I
EERE: EEPROM
30 30
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EEP ’ EERE EEDR. EERE EEPROM
EEDR. EEPROM , - EERE ,
CPU 2 .
EEP EEWE. : EEAR EEDR
EEP ’
EEPROM
» CPU EEPROM , EEPROM
EEPROM a
EEPROM : EEPROM
: CPU 0
EEPROM 3 :
1. /RESET . { BOD— Brown-out
Detection . AVR BOD . .
2. Vece AVR a CPU ,
EEPROM o
3. FLASH -
31 31
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—SP|
SPI ATO04414/8515
ATI90S4414/8515 SPI
® 3
°
® |SB MSB
e 4
Y
°
° [ ]
34 SPI
** 3 MIS0
PB&
‘M
XTAL M MOS!
MSB LSB < 2 PBS
* 8BITSHIFTREGISTER ~ *77* 9
v R TA BUFF -
K EAD DATA BUFFER 3
+4+16+64+128 =
F ' =
w» D
[
=
T T bl CLOCK (MASTER R 5 sk
SELECT CLOCK = s ear
LOGIC i
- P M ]
E E [ a4
(I T I
E B
—
283
Tt _MSTR .
SPI CONTROL :SFE .
P T AR R § -
w @ w E £ B I &
5 g s 5582885 & &
L ¥ ! 1 H i 1]
SPI STATUS REGISTER SPI CONTROL REGISTER
N 8 8 N
> NP —
F 3
¥ L
SP| INTERRUPT INTERMNAL
REQUEST  DATA BUS
CPU SPI 35. PB7 ({SCKI . a
SPI SPI . PB5 {MOSI
PB5 i MOSI} a + SPI y
SPCR SPIE i SH ] ' “ '
. PB4 (/SS), a 16

32 32
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35 SPI
MSB MASTER wmiso misol MSB  SLAVE LSB
8 BIT SHIFT REGISTER | * ,. 8 BIT SHIFT REGISTER #
! H &
. ‘MOSI MOSE
SPI 5|::re: SCK
| S .-
CLOCK GENERATOR ‘88 T
"lr.:_,: w
SPI
1 o SD'
SPI » MOSI. SCK /SS
16 SPI
«C ) «C )
MOSI
MISO
SCK
ISS
ISS
SPI (SPCR MSTR ) 1SS - ISS
, SPl. ISS . ISS
SPI . » 1SS : » SH
» SPI
1. SPCR  MSTR SPI . MOSI  SCK .
2. SPSR  SPIF : :
1 S:)l 1 /$ o
MSTR . MSTR ’ MSTR.
SPI » ISS « ISS » SPI » MISO
ISS :» SPI .
ISS » SP ISS :
SCK S - CPHA  CPOL = SPI
36 37
33 33
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36 SPI { CPHA=0. DORD=0
SCK GYCLE # . .
{FOR REFERENCE] r |2 | 3 | 4 | 5 | 8 | 7T | 8
SOK {CPOL=0)

SCK (CPOL=1)

MiGES] MSE ¢ @ 5 s z 1 iEB
[FROM MASTER)

] MIS0 MEE [ 5 a 3 z 1 LEE .
{FROM SLAVE)

5 {TO SLAVE)

* Mot defined but normaily MEB of charscier just recedmsd

37 SPI { CPHA=1. DORD=0!
.;Fangggé:r:rscn%; T2 | 3| 4] s | s | T |8
SCK (CPOL=0)
SCK (CPOL=1)
FROM mﬂ%%l -] 6 5 q i 2 K LSE
[FRDMSLH:.‘IES L B 5 <4 3 251 Ls8
S5 [TO SLAVE)
* Met dafined out narmady LSB of previcusly transmitted character
SPI —SPCR
BIT 7 6 5 4 3 2 1 0
$0D($2D) [ SPIE | SPE | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO |
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
SPIE: SPI
SPE: SPI
DORD:
DORD 1%, LSB : DORD “0", MSB o
MSTR:
MSTR ; . MSTR  “1% /SS , ;
MSTR + SPIF o MSTR
CPOL:
CPOL SCK "
CPHA:
36 3.

SPR1. SPRO: SPI

17 SCK
SPR1 SPRO SCK
0 0 fo /4
0 1 fc /16
1 0 fo /64
1 1 fo /128

34  3H#
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SPI —SPSR
BIT 7 6 5 4 3 2 1 0
$0E($2) | sPlIF |wecoL | - | - | - | - | - [ -
/ RIW RIW R R R R R R
0 0 0 0 0 0 0 0
5. 0:
SPIF: SPI
. SPIF . /1SS { Te SPIF
. SPSR, SPDR SPIF .
WCOL :
SPI SPI SPDR WCOL. WCOL SPSR.
SPDR
SP| —SPDR
BIT 7 6 5 4 3 2 1 0
$OF($2F) [ MSB | | | I | | | LsB |
/ RIW RIW RIW R/W RIW RIW RIW RIW
X X X X X X X X

35

35
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UART
AT904414/8515
° °
i bps? °
° °
® 8 9 ® 3 .
° .
38 UART
UART UDR a UDR
() . UDR
{ : » UDR
38 UART
. DATA BUS .
BAUD RATE |BAUDXT8) g UART 1/O DATA,
XTAL™™ GENERATOR " REGISTER (UDR)
STORE UDR \
SHIFT EMABLE -
PIN CONTROL
L LOGIC
PR 10(11)}-BIT TX ! ™o o po
CONTROL LOGIC SHIET REGISTER v
| IDLE f ! F Y [ )
5888 I
E|F[5| 2 vrl o 111
UART CONTROL UART STATUS
REGISTER (UCR) REGISTER {USR)
Bluls ggl |
_ zii=|5 DATA BUS o _
|
TXC  UDRE
RG  IRQ
10 €113 » UDR UDRE
. UART o . 0
i ) : 9 10 ¢ ) a 9 i UART
CHR9 s UCR TXB8 9.
UART TXD . . a UDR .
36 36
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UART 0 » UDRE '
UDR. UDR , bit ,
TXC a
UCR TXEN UART a TXEN “0* , PD1 /10 . TXEN
“1” ., UART PD1. .
39 UART
_ DATA, BUS -
4
UART WO DATA
REGISTER {LUDR)
BAUD RATE  [PAURX 18] e | BAD
XTAL™™  cenemaToR | T )
: STORE LIDR .
PIN CONTROL
LOGIC v
POO |, RED | DATA RECOVERY > 10(11}+BIT RX
LOGIC > SHIFT REGISTER
9 .Il. L
&5 2 28, &
ér%éxg HEEME
¥ | ¥ vy |l ||
UART CONTROL UART STATUS
REGISTER [(UCR) REGISTER (USR)
1 [ g i ]
alGiE
P 3Ix18 i DATA BUS § . 4 -
RMC
IRQ
16 RXD .
L 1 -] 1
= CPU 8 9 10 RXD 3
1 1 o M CU
1 0
» MCU . 8:
10. 3 a 40 a
40
AL
starTaIT) Do by b2 o3 LY b5 o6 o7 &TOP BIT
IAGED B € € 6 € € &,
sapeLmc il e e e el e e 0 e s s s e e s 0 s
r 3 o » USR
FE UDR ' FE:
: UDR: USR RXC = UDR
» . a UDR
37 37

TEL:15013652265 Q0Q:38537442



http://www.eehome.cn

AT90S4414/8515
UDR: UDR UDR. 9 . UCR RXBS8
UDR 9.
UDR . UART . USR OR .
UDR . OR UDR . ' ' CPU
. UDR OR .
RXEN “0% = PDO /O . RXEN . UART
PDO: .
UCR CHR9 “1* , 9 . 9 UCR TXBS8I
UDR 1 9 RXB8.
UART
UART —UDR
BIT 7 6 5 4 3 2 1 0
$0C($20) [ MSB | | | I | | | LsB |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
UDR . . . UDR
UDR: UDR . UDR.
UART —USR
BIT 7 6 5 4 3 2 1 0
$B$2B) | RxC | X | UbRE| FE | OR | - | - [ - |
/ R R R R R R R R
0 0 1 0 0 0 0 0
2.0:
RXC: UART
RXC UDR. .
RXCIE %1% RXC . RXC UDR .
. UDR RXC,
TXC: UART
TXC . UDR
TXCIE . TXC . TXC .
[13 l}} .
UDRE: UART
UDR » UDRE ,
UDRIE . UDRE %1% UART . UDR
UDRE. . UART UDR
UDRE; .
UDRE “17 .
FE:
38 38
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MCU { “0"y  FE .
{{1” FE
OR:
UDR , OR .
UDR OR
UART —UCR
BIT 7 6 5 4 3 2 1 0
$0A($2A) | RXCIE | TXCIE | UDRIE| RXEN | TXEN | CHR9 | RXxB8 | TXBS8 |
/ RIW RIW RIW RIW RIW RIW R W
0 0 0 0 0 0 1 0
RXCIE:
TXCIE
UDRIE: UART
RXEN:
UART . TXC: OR FE .
TXEN:
TXEN . . .
CHR9: 9
MCU 9 . 9 / RXB8/TXB8 . 9
RXB8: 9
9
TXBS: 9
9
BAUD:———i%———
16_UBRR +1)
» BAUD = [
fok =
UBRR = UART { 0-255)
18 UBRR .
18 UBRR
IMHz | % 1.8432 | % MHz | % 24576 | %
MHz MHz
2400 | UBRR 0.2 47 0.0 51 0.2 63 0.0
= 25
4800 12 0.2 23 0.0 25 0.2 31 0.0
9600 6 7.5 1 0.0 12 0.2 15 0.0
14400 3 7.8 7 0.0 8 3.7 10 3.1
19200 2 7.8 5 0.0 6 75 7 0.0
39 39
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28800 1 7.8 3 0.0 3 7.8 4 6.3
38400 1 22.9 2 0.0 2 7.8 3 0.0
57600 0 7.8 1 0.0 1 7.8 2 12.5
76800 0 22.9 1 33.3 1 22.9 1 0.0
115200 0 84.3 0 0.0 0 7.8 0 25.0
3.2768 | % 3.6864 | % AMHz % 4.608M | %
MHz MHz Hz
2400l UBRR 0.4 95 0.0 103 0.2 119 0.0
= 84
4800 42 0.8 47 0.0 51 0.2 59 0.0
9600 20 1.6 23 0.0 25 0.2 29 0.0
14400 13 1.6 15 0.0 16 2.1 19 0.0
19200 10 3.1 1 0.0 12 0.2 14 0.0
28800 6 1.6 7 0.0 8 3.7 9 0.0
38400 4 6.3 5 0.0 6 7.5 7 6.7
57600 3 12.5 3 0.0 3 7.8 4 0.0
76800 2 12.5 2 0.0 2 7.8 3 6.7
115200 1 12.5 1 0.0 1 7.8 2 20.0
7.3728 | % 8VIHz % 9.216M | % 11.059 %
MHz Hz MHz
2400 | UBRR 0.0 207 0.2 299 0.0 287 -
= 191
4800 95 0.0 103 0.2 119 0.0 143 0.0
9600 47 0.0 51 0.2 59 0.0 71 0.0
14400 31 0.0 34 0.8 39 0.0 47 0.0
19200 23 0.0 25 0.2 29 0.0 35 0.0
28800 15 0.0 16 2.1 19 0.0 23 0.0
38400 1 0.0 12 0.2 14 0.0 17 6.7
57600 7 0.0 8 3.7 9 0.0 1 0.0
76800 5 0.0 6 7.5 7 6.7 8 6.7
115200 3 0.0 3 7.8 4 0.0 5 20.0
UART —UBRR
BIT 7 6 5 4 3 2 1 0
$09($29) | MSB | | | LSB |

/

0

40

0

40

0

0

0
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PB2 { AINO! PB3 { AIN1) . PB2 { AINO}
PB3 { AIN1} ; ACO .
( . ), T/IC1 41
41
WG
AGD—Fl
, ACIE
IULIBH%] _| j\ L ANALOG
. M'SFEEEIE?F‘T } -;.‘:HGQMP:NRM{:IR
FE3 M»l / ——— Al
FAINT) ACIE1 AG|IS0 [
.
- Rl
—ACSR
BIT 7 6 5 4 3 2 1 0
$08$28) | ACD | - | ACO | AClI | ACIE | AciC | AcIsL | ACISO |
/ RIW R R RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
6:
ACD:
ACD “17 . .
. ACD ;
ACO:
ACO .
ACl:
ACl . ACISL ACISO . ACl |
“1",  CPU . . ACl . , ACI
“1” . : ACSR sl
@z , ACI .
ACIE:
ACIE “1* , .
ACIC:
ACIC  “1" , TIC1 . : T/IC1
s TICL . ACIC
“0%, T/C1 T/C1 » TICIEL
ACIS1s ACISO:
16 ACISUACISO
ACISL ACISO
0 0

41 41
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0 1
1 0 { ACOJ
1 1 { ACOJ
ACISV/ACISO , .
SRAM
SRAM
o A
e C
® ALE
® /RD /WR: /
SRAM MCUCR SRE . SRE . A
SRE  “0% SRAM . /10 .
ALE . A . ALE . IRD
/WR SRAM
SRAM . SRAM ALE . SRAM
ALE .
42  AVR SRAM . 8 ., G .
43 . . SRAM 3
, MCUCR SRW . 44, . A
-] 1 A -]
68: 38/39/40/41.
42 AVR SRAM
E:> D[7:0]
o A \r___]L> S :_J> Ao
lE ™ &
SHAM
AVR
I
FortC > A[15:8]
RD > RO
WR > WR

42 42
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43 SRAM
E1 a2 T3
Systemn Clock & ........ﬂ’ \ ﬂ'l A\ .:I'r A } %\
ALE ; ! \ : : :
Adldress [15..8] '-‘mé Adkess ) X R j
Diata ( Address [7.10] P:'I.:A-.'. Skt mss X ."'.:::IJ =55 X | Data x dikdioas ) :| i
W 5 ./ , )
Diata [ Address [7.0] r':”.ﬁ.'. Sty s x A'jlil:%cs}—{-m I'.-+|:| H Arkfresas x ] 5
=5 E ! E =3
44 SRAM
) E1 | T . T3 . T
System Clock @ m_.f_\ 1:' A" ir A }_\
ALE / % : : ;
Adddress [15..8] '-‘m':; Adrkess X X (ks H
Data  Address [7..0] P:'I.:\'. [ | ."‘.:'.ilJu'SS ) | Dlala i I_.ﬂ.!-ii| i
i 5 - el
Data  Address [7.10] F:IIN. Aot e x .ﬁ'jlil:-ics}—{-ﬂm E Daia H.‘\'jli] T';
D : N\ ; V 1
1/O
AVRI/O - - - 5] CBl
Lo / 5 J Lo / 5
Ja
A 8 /0 .
A 3 1O : —PORTA. $1B {$3B!. —DDRA: $1A
{ $3A) —PINA, $19 ($39). PORTA DDRA + PINA -
20mA :
LEDu 1 1 o
SRE + A SRAM -
A —PORTA
BIT 7 6 5 4 3 2 1 0
$1B($3B) | PORTA7 | | | | | | | PORTAO |
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
A —DDRA
BIT 7 6 5 4 3 2 1 0
$1A($3A) | DDA7 | | | | | | | DDAO |
43 43
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/ RIW RIW RIW R/W RIW RIW RIW RIW
0 0 0 0 0 0 0 0
A —PINA
BIT 7 6 5 4 3 2 1 0
$19($39) | PINA7 | | | | | | PINAO |
/ R R R R R R R R
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PINA , A . PORTA A
PINA .
A /O
/o . A
PAN, 110 : DDRA DDAnN . DDAn  “1% PAN
: DDAn  “0% PAN . . A .
20 A
DDAN PORTAN 1/0
0 0 N { )
0 1 Y
1 0 N 0
1 1 N 1
n 7. 6.0
A
45 A { PAO-PA7)
44 44
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E I 3
RETE'E
g ® +
DidAR
c
.
5 )
=
RETE? g
o R 2
PORTAR |
I
¥
AL '-\!F
5|8|z /(% .
RP
>
WP WRITE PORTA
WD WRITE DORA
AL  READ PORTA LATCH
RP: READ PORTA FIN
Ri:  READDDRA B
SRE: EXT SRAM ENABLE
A ADDRESS R
o BATA, W
Vi WRITE k]
nooor #a
Y
B
B /10 .
B 1/0 : —PORTB: $18% $38!: —DDRB: $17{$37!}
—PINB: $16 ($36i. PORTB DDRB » PINB "
20mA '
LEDu 1 1 L]
B
22 B
PBO TO {T/CO
PB1 T1 {T/C1 i
PB2 AINO i
PB3 AIN1 | i
PB4 /SS i SPI
PB5 MOSI & )
PB6 MISO ¢ )
PB7 SCK 1 i
» DDRB PORTB
45 45
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B —PORTB
BIT 7 6 5 4 3 2 1 0
$18($38) [ PORTBY | | | | | | | PORTBO |
/ R/W RIW RIW R/W RIW RIW RIW RIW
0 0 0 0 0 0 0 0
B —DDRB
BIT 7 6 5 4 3 2 1 0
$17($37) | DDB7 | | | | | | | DDBO |
/ RIW RIW RIW RIW R/W RIW RIW RIW
0 0 0 0 0 0 0 0
B —PINB
BIT 7 6 5 4 3 2 1 0
$16($36) | PINB7 | | | | | | | PINBO |
/ R R R R R R R R
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PINB . B . PORTB B
PINB .
B /O
/O . B 8
PBn, 1/0 : DDRB DDBn . DDBn %1%  PBn
: DDBn  “0”  PBn . . B .
B
DDBn PORTBN 1/O
0 0 N ( )
0 1 Y
1 0 N 0
1 1 N 1
n: 7. 6.0
B
® SCK—PB7
SPI . . . DDB7
. SPI , SCK PB7 DDBY7
® MISO—PB6
SPI . . . DDB6
. SPI , MISO PB6 DDB6
® MOS—PB5
SPI . . . DDB5
. SPI , MOSI PB5 DDB5
® /SS—PB4
. DDB4 . 1SS
46 46
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SPIl. , DDB4 . DDB4  “1%
PORTB4
AIN1—PB3
{ DDB2=3!. L{PB3=0} .
AINO—PB2
': DDBZ=0:'; ': PBZ=O:' L]
T1—PB1
T/C1
TO—PBO
T/CO
46 B {PBO PB1:
T:I ] N
MO
uE
—
f|
1 7 oole
DOGn
A
!
Wo @
RESET o
| <
PBr __..-""1 a oo < E
| FORTE
A
AL W
™~ N
L~
=]
P I~
e L~ ¥
E;'; ittt ¥  SENSE DONPACL gy TIMERR CLOCK

o [ AL PLETTE P )

FD:  READ DOAE

I 01
[+ 2D

47 47
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47 B iPB2 PB3!
RD
A
MOS E:L’r
FUALL-
up
RESET
|
a ol
DDBA
c
A
|
Wo w
=
RETEI’ ﬁ
=
PHn <] Q Ot 3
~J PORTAR
G
it
I\F m )
L .
RFP
= E‘[
[ L~ ¥
TO COMPARATOR »- Al
WP WRITE PORTE
WD, WRITE DDRB
RL: READ PORTE LATCH
RF: READ PORTH PIN
RD: READ DORE
n %3
m 0,1
48 B (PB4}
48 48
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RO
T;I A
MOS t: :( AR Lﬁ ,
PLEL- - T
up
nzls:_-r
e a a] =
\ - ODES
o
A
I
Wl o
p}
RESET ]
1 ' :
PE4 < a 3] ™
~ POATES
C
A
"
F AP
Eﬁ; e Y
We.  WRITE PORTE —C MSTH
WO WRITE DORE P'T‘““““““““““ SFE
Fi:  FEAD POATELATCH
FF:  AEAD POATEPIN |._
FD:  HEAD DDA
MISTF: 5P MASTER ENASLE = -
SPE:  SPIEMNABLE ! } * SRR
49 B | PB5)

49 49
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MOS
o o
up
nl:lsrr
a 7 ol
1 OoEs
c
A
|
wo -
=0
- RESET ®
| [
PEE < a B onle =
POATES
l : c
— A
i R e
E ? ‘[ )
e Y
WP WRTE PORTE —
WO WRITE DORB ;F‘Em
Fi:  AEAD POATE LATCH L
FP:  AEAD POATE PN SPIMASTER
RO-  AEAD DORE =1)3
MaTR MASTER SELECT {
METR
= (P
I o 5P SLAVE
|/ L
50 B | PB6.

50 50
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]
T] A
MOS
- s
i
nElsEr
A -
""{ L, ooos |
i
|
ol L
==
o RESET m
: | =
Ipas < o 7 oole &
POATES
I
— A
i . T
L -
I "[ )
= " v
Wo.  WRETE PORTE Y METH
- WRTE DDRS
BL AEAD POATE LT GH LN SPE
RF:  FEAD POATE FN SPI SLAVE
RIr  FAEAD DOAR ouT
SPE. 59| ENABLE
MSTR MASTER SELECT
Y o GPIMASTER
J TN
51 B . PB7]
51 51

TEL:15013652265 Q0Q:38537442



http://www.eehome.cn

AT90S4414/8515
T] ] A
MO
i —>—
RESET
]
1 OpE?
A
|
e .
a
RESET =
E < a ool =
PORTE?
- A
i R[i—-a W
L~ *
\F Fe
|~  J
i HTE PORTE ra MSTH
AL I';'r}.-:l ORTE LATCH L E
AP FAEAD FOATE BN 5P1 CLOCK
RC:  AEAD DORE oL
TR MASTER SELECT _C GE.“
I—'_\ p 551 CLOCK
1 J ..l-|
C
C 8 /10 .
C 3 1/0 : —PORTGC: $15($35!. —DDRC: $141 $34)
—PINC, $13 ($33}. PORTC DDRC + PINC "
20mA
LED. . : o
C SRAM a C a
SRE o
C —PORTC
BIT 7 6 5 4 3 2 1 0
$15(3$35) | PORTC7 | | | | | | | PORTCO |
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
C —DDRC
BIT 7 6 5 4 3 2 1 0
$14($34) | DDC7 | | | | | | | DDCO |
/ R/W R/W R/W R/W R/W R/W R/W R/W
0 0 0 0 0 0 0 0
52 52
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C —PINC
BIT 7 6 5 4 3 2 1 0
$13($33) | PINC7 | | | | | | | PINCO |
/ R R R R R R R R
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PINC , C . PORTC C
PINC
C /O
/IO . C 8
PCns 110 : DDRC DDCn . pDDCn  “1%  PCn
: DDCn  “0%  PCn . , C
23 C
DDCn PORTCn 1/O
0 0 N { )
0 1 Y
1 0 N 0
1 1 N 1
n: 7. 6.0
52 C { PCO-PC7)
RO
r 3
Mos E: :( b-\: !i
PLILL-
e
RESET
|
. [+ R jad |
DOCR
[+
it
w .
r =2
'G: RESET @
4 "
; ;
RL we
> =
ersssrs P
[ [~
Ef.'f L-"} L
WP WRITE PORTG
WLk WRITE DDRC ERE
Ri: READ PORTC LATCH
e READ PORTC PN An
Rix READ DDORC
A SRAM ADDRESS
SRE: EXTERNAL SRAM EMABLE
n o-r
53 53
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D
D 8 1/0
D 3 1/0 : —PORTD: $12 ($32}, —DDRD: $11
($31) —PIND, $10 {$30}. PORTD DDRD . PIND
D 20mA : LED. :
D
24 D
PDO RXD {UART )
PD1 TXD {UART )
PD2 INTO ¢ 0 )
PD3 INT1 ¢ 1 )
PD5 OC1A (T/C1 A )
PD6 /WR
PD7 /RD
D —PORTD
BIT 7 6 5 4 3 2 1 0
$12($32) | PORTD7 | | | | | | | PORTDO |
/ RIW RW RW RW RW RW RW RIW
0 0 0 0 0 0 0 0
D —DDRD
BIT 7 6 5 4 3 2 1 0
$11($31) | DDD7 | | | | | | | DDDO |
/ RIW RIW RIW RIW RIW R/W RIW RIW
0 0 0 0 0 0 0 0
D —PIND
BIT 7 6 5 4 3 2 1 0
$10($30) | PIND7 | | | | | | | PINDO |
/ R R R R R R R R
Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PIND : D . PORTD D
: PIND
D /O
PDN, 1/0 : DDRD DDDn . DDDn  “1%,  PDn
DDDn  “0",  PDn . . D
25 D
DDDn PORTDN 1/O
0 0 N ( )
0 1 Y
1 0 N 0
54 54
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1 1 N 1
n: 6.0
D
® /RD—PD7
® /WR—PD6
® OCl1A—PD5
PD5 T/C1 o PD5 « OC1A PWM
® |[NT1—PD3
1
® [INTO—PB2
0
® TXD—PD1
' DDR1.
® RXD—PDO
a ’ DDRO. PORTDO
“’l}.’,
D
53 D . PDOJ
T] ) A
MO
e RESET
|
( o
1 N elealy
i
.|-
W ®
RESET m
| =
PO <1 . o he =
PORTDY
A
— Al we
e -
AP
P NS
| L Y
WP WRETE PORTR REEN
WD:  WRTE DDRD
AL AEAD POATE LATCH > RAD
AP-  AEAD POATE PIN
HD:  AEAD COAR
FND:  LAFT RECEIVE DATA
HXEN UAHAT RECEVE ENABLE
55 55
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54 D L PD1)
)
A
b —
uP
nEls::r
A -
—— o]
C
i)
I
Wil Ll
=
o RESET fia]
IC | :
PO -Q—C g P ole =
POATDN
1C “
— A
] AL e
D -
RF
F}\ r"'\..
= L 4
We.  WRITE PORTD
WO WRTE DDRD THEM
PL:  HEAD PORTD LATCH
RE:  FAEAD PORTD PIN T
FE:  HEAD DORD
THD:  UAHT TRAMSKIT DATA
THEM: UAHT TRAMSKIT EMABLE
5 D {PD2 PD3!
56 56
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RD
A
MOS !:L".
PULL-
up

(]
(=]
F 1

DATA BUS

Rl we

> 1>

W WRITE PORTD
Wi WRITE DDRD i SENSE CONTROL i 3 Tm
RL:  READ FORTD LATGH
RF:  READ PORTD PiN
RO READ DDRD

i 2.3

w04

18Cm1 FECmD

56 D { PD4)

57 57
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RO
Y “
MoS
s — 5
ur
FEETEF
[#] R D
D0
[+
Fa%
|
wo 0
=
RESET @
| £
..r!""-“l o i o é
~] PORTDS
[
B
AL [
é i
IJ\_RF
= = \J
WP WRITE PORTD:
Wi WRITE DDRD
Ri: READ PORTD LATCH
R READ PORTD Pi8
RO: READ DORD
5 D . PD5)
RD
T}-—Cb |
MOS
uos. — 5
ur
RESET
|
[+ R o
DOOS
c
5
|
wo @
=
RE?EE ﬁ
=
= a B p E
PORTDS
o
Fa
m- I‘
WP
> :
RP
b M~
L~ ¥
WP WRITE PORTD 46 COM1AD
WD WRITE DDRD t COMTAT
FIL:_ READFDH"FD:;II'A;GH
g‘; %gggﬁ MDDDE”!EE' ”LE{:T! b COMP. MATCH 1
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58 D { PD6!
T}-—Cb -——-{}-——*m !
MOS
FULL-
ue
RESET
|
a ® o
DooE
c
e
]
v in
‘( - RESET z
| r <
—1 ! Q R o g
FORTDG
o
— i
J . i
WP
b =
RP
B> N
L~ ¥
‘WF:  WRITE PORTD
WD WRITE DDRD ERE
RL: READ PORTD LATCH
R READ PORTD PIN "
B3 READDDRD
WE:  WRITE ENABLE
SRE: EXTERMAL SRAM EMABLE
5 D {PD7}
59 59
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RO
?}—«CI:*“ !
KOS
PULL-
e
RESET
|
[#] R 0
oDoorF
G
A
I
Wo N
4 =
= |3
| =
C o’
| PORTOF
; =
AL e
RP
[, l\l:
Eﬂ.-' - ]
WP WRITE PDRTD
WD WRITE DDRD SRE
RL: READ PORTD LATCH
R READ PORTD PIN RE
Rk READ DDRD
RE: READ ENABLE
SRE. EXTERNAL SRAM EMABLE
AT90S4414/8515 . 26 . .
26
LB1 LB2
1 1 1
2 0 1 =
3 0 0
H l\ 1 ] L)
AT9034414/8515 : SPIEN  FSTRT.
® SPIEN N 0 0 T . “0".
® FSIRT ¢ “0"™ ., MCU . “q¥
{{O.F.F
60 60
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Atmel 3 :
ATO0S8515:
1. $000: $1E ¢ Atmel )
2. $001: $93 (8K FLASH:
3. $002: $01 { $01 $93 . 8515
ATO04414:
1. $000: $1E ! Atmel J
2. $001: $92 (4K FLASH:
3. $002: $01 ¢ $01 $93 . 44143
: 3 : $00. $01  $02.
FLASH EEPROM
AT904414/8515 4K /8K FLASH EEPROM:;:
w17, +12V . +12V
» FLASH a
27
ATI04414 2.7V — 6.0V 45V - 55V
ATI0S8515 2.7V — 6.0V 45V - 55V

FLASH. EEPROM-.

60
AT90S4414/8515

BOY/BSY =+ D1 VGG

[ qpe— PBT -PB0 | DATA
WH ———e| PD3
B85 —————=| PD4

Xa) —= PDS

Ko el P0G

] A TAL

GND RESET [e——+2V

61 61
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AT904414/8515 « XAUXAO XTAL1
/WE /OE . .
28
/0
RDY/BSY PD1 ) 0:
/OE PD2 [ i i
/WR PD3 | { i
BS PD4 I I:{{ 0”= (13 1”= :l
XAO0 PD5 [ 29
XA1 PD6 | 29
DATA PBO-7 1/0 {/OE )
29 XAl XAO
XAl XAO0 XTAL1
0 0 FLASH EEPROM i BS J
0 1 iBS )
1 0
1 1
30
1000 0000
0100 0000
0010 0000
0001 0000 FLASH
0001 0001 EEPROM
0000 1000
0000 0100
0000 0010 FLASH
0000 0011 EEPROM
1. 27 Ve GND
2. /RESET BS, 100ns
3. /RESET 11.5~12.5V . BS /RESET +12V 100ns
FLASH EEPROM; . FLASH EEPROM
. FLASH EEPROM
113 ) .
1. XAl, XA0 ¥10" —
62 62
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2.
3.
4.
5.

BS 13 O”
DATA
XTAL1

IWE

FLASH

A:
1.
2,
3.
4.
B:
1.
2,
3.
4.

C

1.
2,
3.
4.

D:

1.
3.
5.
E:
1.
2.
3.

!
F:
1.
2.
3.

G:

1.
2.
3.

{

XAl

BS

DATA
XTAL1

XAO0

WA
On

XA1l,

BS

DATA =
XTAL1

XAO0

XA1l,

BS

DATA =
XTAL1

XAO0

XAl. XAO0
DATA =
XTAL1

BS
/WR
RDY/BSY
61}

XAl. XAO
DATA =
XTAL1

RDY/BSY
62

twiwhH_ce

1000 0000* —

a RDY/BSY a

i 10» _

“0001 0000* —

FLASH

& AR
00" —

Wl
1 J—

{$00 - $07/$0F)

& AR
00" —

WA
0 J—

{ $00~$FF)

i 01» _

WA
O J—

{ $00~$FF)

, RDY/BSY

‘017 —

{ 256

{ $00~$FF)

: RDY/BSY

]

FLASH EEPROM “1%, $FF

63 63
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EEPROM , FLASH. EEPROM

61

DATA X 310 X ADDR. HIGH X ADDR. LOW > DATA LOW X

BS

XTAL1

WR

RDY/BSY

RESET 12v

OE

62

DATA X DATA HIGH

XA1

xao_

BS

XTAL1

WR

RDY/BSY

RESET  +12v

OE

FL ASH:
1. A: %0000 0010*
2. B { $00~$07/$0F
3. C { $O0~$FF}
4, IOE BS “0% DATA FLASH
5. BS “1% FLASH .
6. /IOE %17,

EEPROM:
1. A 0001 0001"

2. (AT90S8515! B: { $00~$01J

3.
4.
5.

C:
D:
E:

{ $00~$FF)
{ $00~$FF!

64 64
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EEPROM:
1. A “0000 0011*
2. [AT90S8515! B: { $00~$017
3. G { $00~$3F}
4, JOE BS “0% DATA
5. JOE 1%,
1. A %0100 0000*
2. D: . Bitn= “0" I
Bit5 = SPIEN
Bit0 = FSTRT
Bit7-6,4-1= %1%, .
3. /WR twLwH_pFB . RDY/BSY .
1. A %0010 0000*
2. D: = Bitn= 0"
Bit 2 = Lock Bit2
Bit 1 = Lock Bitl
Bit7-3,0= %1% .
4. E
1. A %0000 0100™
2. JOE  “0%. BS %17 DATA
Bit 7 = Lock Bitl
Bit6 = Lock Bit2
Bit5 = SPIEN
Bit0 = FSTRT
3. JOE  ¥17%,
1. A “0000 1000”
C: { $00~$021 .
/IOE %0, BS 0%
2. JOE 17,
65 65
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63
el
XTALA A1 DCHEL TS -
Tovxn teiox, Tavwe
Data & Contol
(DATA, XA0M, BS) :X * ><
= \ Lo | . 2
byHaL A, §
ADY/BSY Ve
“ » b nn -
CE T \\ 1 =
XLOL AT o OHDZ =
OLDV B =
DATA
31 Tp =25T210%: Vec=5VE10% N
Vep 11.5 12.5 \Y
lpp 250 HA
tovxH Data & Control Setup before XTAL1 High 67 ns
txhxe XTAL2 67 ns
txL DX Data & Control Hold after XTAL1 Low 67 ns
txwi XTAL1 Low to /WR Low 67 ns
tevwi BSVdidto /WR Low 67 ns
truBx BS Hold after RDY/BSY High 67 ns
tyL wh /WR Pluse Width Low" 67 ns
twHRL /WR High to RDY/BSY Low'” 20 ns
twi R /WR Low to RDY/BSY Gigh® 0.5 0.7 0.9 ms
tx1 oL XTAL1 Low to /OE Low 67 ns
foLpv /OE Low to DATA Vdid 20 ns
tonDz /OE High to DATA Tri-stated 20 ns
fWLWH cE /WR Pulse Width Low for Chip Erase 5 10 15 ms
twown_pr | /WR Pulse Width Low for Programming the 1.0 1.5 1.8 ms
B Fuse Bits
¢ 1. tWLWH_CE’ tWLWH_PFBﬂ
2-\. tWLWH tWLRH ] RDY/BSY
/IRESET » FLASH EEPROM SPI
SCK. MOSI ¢ i MISO ¢ 1. IRESET ’ /
64
66 66
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ATI0S4414/8515 L2 BV
VO
DATA OUT =—| PES(MISO)
INSTR. IN —==] PES{MOSI)
CLOCK IN —=| PB7(SCK)
1 to 8 MHz ATALZ
D XTALY
GO RESET fa——— =GN
EEPROM. . a
FLASH EEPROM $FF.

FLASH EEPROM

$0000~$0FFF, EEPROM

ATO0S8515. FLASH $000~$00FF.
AT904414. FLASH $0000~$07FF, EEPROM $000~$01FF.
XTAL1 : XTAL1 XTAL2. SCK
: >2 XTAL1L
: >2 XTAL1L
: SCK AT904414/8515, SCK

1. :

/RESET  SCK Vee GND
2'\ ZOmSn M OSI I: FB5:I o
3'\ a L] 3

I: $53:| ] A 4 ]
$53 SCK 0 32

4., 1 tW D_ERASE? /RESET L]
5. FLASH EEPROM n twp_rroc

o : $FF 0
6- MISO (PB6! n
7. : /RESET : .
8. { 1:

XTAL1 { ' RC Je
/RESET n
67 67
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EEPROM
EEPROM ’ P1:
’ P2i{PL P2 27}
a “ PL P2
a twp_proc a
EEPROM , SFF
32 EEPROM
= P2
ATO0SA414 $80 $7F
AT90S8515 $80 $7F
FLASH
FLASH $7F. ,
. $7F; twp_proc
FLASH ' $FF .
65
o /XX XXX
I
SERIAL DATA QUTPUT -
bomag /e X X X XXX X\

BERIAL CLOCK INPUT

[

NN

PET(SCK)
33 AT9034414/8515
1 2 3 4
1010 1100 0101 0011 XXXX XXXX XXXX XXXX | [RESET
1010 1100 100X XXXX | XXXX XXXX | XXXX XXXX FLASH EE
FLASH 0010 HOOO | 0000 aaaa | bbbb bbbb | 0000 cooo ab H
i i 0
FLASH 0100 HOOO | 0000 aaaa | bbbb bbbb il iiii H J
i ab
EEPROM | 10100000 | 0000 000a | Bbbb bbbb | 0000 0000 b o]
EEPROM | 11000000 | 0000 000Oa | Bbbb bbbb il iiii i b
1010 1100 11IX X2IX | XXXX XXXX | XXXX XXXX
0011 0000 | XxxX XXXX | Xxxx xxbb | 0000 0000 b o
r a= Bit
b= Bit
H=0: H 1:
0=
i=
X =
1 = Lock Bitl
2 = Lock Bit2

68

68
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3 a
66
most X X X
LovsH fesre » LsHox

SCK

NN
tghsL

s

MISO X X j(
T,
34 , Ta=-40T 85T, V=27V —6.0V
1 tereL {Vee =2.7V —4.0V) 0 4 MHz
teLeL {Vee =27V —4.0V] 250 ns
Utere {Vee = 4.0V —6.0V) 0 8 MHz
feLeL {Vee = 4.0V -6.0V) 125 ns
tsHsL SCK 2tciaL ns
ts s SCK 2ol ns
tovsy MOSI Setup to SCK High tolcl ns
tsox MOS! Hold after SCK High 2teic ns
ts v SCK Low to MISO Valid 10 16 32 ns
35
3.2V 3.6V 4.0V 5.0V
twp ERASE 18ms 14ms 12ms 8ms
36
3.2V 3.6V 4.0V 5.0V
twp PrOG 9ms ms 6ms ams
Ta=-40T 85T, V=27V —6.0V
ViL XTAL1 -0.5 03V | Vv
Vi XTALL -0.5 02V | Vv
Vin XTAL1 0.6 Vec @ Veet05 |V
/RESET
Vin1 XTAL1 0.8 Vec™? Vec+05 |V
Vin2 /RESET 0.9 V@ Vect+05 |V
Vou lo. =20mA: Vee= 5V 0.6 V
B, D loL =10MA: Ve= 3V 0.5
Vou lon =20mAs Vee= 5V 4.2 V
"B, D lon =10MAs Vee= 3V 23
I Vee=6V: pinlow 8.0 HA
1/O
I Vee=6V: pinlow 980 nA
69 69
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1/0
RRST 100 500 ki
Riio 110 35 120 ki
ICC » Vcc: 3V, 3.0 mA
AMHz
] VCC= 3V, 1.2 mA
AMHz
lec " IWDT . V=3V 9 15.0 nA
WDT + V=3V <1 2.0 oA
Vacio Vee=5V 40 mV
IACLK Vcc:5v V|N :VCC 12 -50 50 nA
tacep Vee= 2.7V 750 ns
Vee= 4.0V 500
1, % . » 07
2. & » i 2
3. loL 200mA
DO-D5 ZTAL2 o 100mA
BO-B7 D6 g 100mA
3. IOH 200mA
DO-D5 ZTAL2 oy 100mA
BO-B7 D6 lon 100mA
4., Vee 2V
67
: ™ tonex |
™ CHEX " topew ™ - » o oy
WIHA
WVILT
E tﬂ.ﬂl‘i =
™ boroy "
Vcc=2.7V"‘4.0V Vcc=4.0V"‘6.0V
Yteie 0 4 0 8 MHz
teLeL 250 125 ns
tehex 100 50 ns
teLex 100 50 ns
70 70
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teLeH 1.6 0.5 T
tereL 1.6 0.5 s
68 SRAM
Ti T2 3 Td
1]
System Glock O ___ 7\, f A A  \
ALE - ".
Address | 1 5,,5] Pres| Ackdhans x Arkiines
- 2 i - m=1F
Data ! Addrass [T.0] P fddiess I Acdiaas x Dlaks x ﬂl‘i:l] *
"‘lﬁ:{‘p“ .‘Jﬂ *L 1 !_"i- =
- - L
Data § Addrass [7.0] P fdibess X -’.-P;l!!:z}T{-{-HEE Dby I -".-}:Zl 7
hlote: Chockl owche T3 s onfy present when external SHAMN wa late is anatbed
T3
SRAM
38 SRAM {4.0V — 6.0V, !
8M
0 1/tCLCL 0.0 8.0 MHz
1 tLHLL ALE 32.5 0.5 teLel ns
-30.0%
2 taviL A ALE 22.5 0.5 teLel ns
—40.0"
3a tLLAX_SI' ALE 67.5 0.5 tCLZ(;JL ns
. ST/STDISTS +5.0
3b t|_|_Ax_|_ ALE 15.0 15.0 ns
D » LD/LDD/LDS
4 | tavic | C ALE 225 0.5t oL ns
—40.0"
5 tavrL RD 95.0 1.0 teLel ns
-30.0
6 tavwi WR 157.5 15 t%f%)L ns
-30.
7 tiwe ALE WR 105.0 145 1.0 tcLol 1.0 tcLcl ns
-20.0 +20.0
-20. +20.
9 tovrH RD 60.0 60.0 ns
10 TRLDV RD 70.0 1.0 tCLCL ns
-55.0
11| Truox | RD 0.0 0.0 ns
12 TRLRH RD 105.0 1.0 tcicl ns
-20.0
13 TovwL WR 27.5 0.5tc L ns
-35.0?
14 Twhox | WR 0.0 0.0 ns
71 71
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15| Tovwn WR 95.0 10tca ns
-30.0
16 TWLWH WR 42.5 0.5 tclol ns
-20.0"
39 SRAM {4.0V — 6.0V, )
8M
0 1/tc|_c|_ 0.0 8.0 MHz
10 TrLDV RD 195.0 2.0tc oL ns
—55.0
12 | Trr+ | RD 230.0 2.0tccL ns
—20.0
15 | Tpovwh WR 220.0 2.0tccL ns
-30.0
16 TWLWH WR 1675 15 tCLCL ns
—20.0%
: 1. 50% a { half period: XTAL1L
2. 50% . { haf period! XTAL1
40 SRAM 12.7V - 4.0V, )
8M
0 1/tc|_c|_ 0.0 8.0 MHz
1 t|_H|_|_ ALE 700 05 tCLCL ns
-55.0%
2 tavie A ALE 60.0 0.5 t%_(%_ ns
—65.
3a tLLAX_ST ALE 130.0 0.5 tc|_2();|_ ns
, ST/STDISTS +5.0
3b | tax L | ALE 15.0 15.0 ns
D » LD/LDD/LDS
4 taviLe C ALE 60.0 0.5 teLel ns
—65.0%
5 tAvRL RD 200.0 1.0tcc ns
—50.0
6 tavwi WR 325.0 15tcc ns
—50.0"
7 tiowe ALE WR 230.0 270.0 1.0tcic 1.0tcicL ns
-20.0 +20.0
—20. +20.
] tovru RD 95.0 95.0 ns
10| Trpv | RD 170.0 1.0tc oL ns
-55.0
11| Trupx | RD 0.0 0.0 ns
12 | Trr+ | RD 230.0 1.0tcc ns
—20.0
13 TDVWL WR 70.0 0.5 tcLcl ns
—55.0”
14 | Twuox | WR 0.0 0.0 ns
15 TDVWH WR 210.0 1.0 tcLol ns
72 72
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—40.0
16 TWLWH WR 105.0 0.5 tclol ns
-20.0"
41 SRAM (2.7V — 4.0V,
8M
0 1/tc|_c|_ 0.0 4.0 MHz
10 TRLDV RD 420.0 2.0 tcLol ns
-80.0
12 TrLRH RD 480.0 2.0 telel ns
—20.0
15 Tovwh WR 460.0 2.0tcLcL ns
-40.0
16 TWLWH WR 355.0 1.5 teLol ns
—20.0%
: 1. 50% a { half period XTAL1
2. 50% - i half period XTAL1
73 73
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1 )

1 ma)

AT90S4414/8515
. 100% .
I/O I: :In a
' » 1/0 » 1/1O »
CL*VCC*f a ’ C|_ » VCC = » f=1/O

69
ACTIVE SUPPLY CURRENT vs. FREQUENCY
Tp=25C
5 1
e
e V- BV
i} fff,.r-' f J|
L] W~ 5V
15 -
_'_,.-F‘" —— _H_'_,_,.-' W= AT
— L] | | R
10 -""f — = el W el N
— ..--'""'"r [~ [ — [ —F""
,ﬂ’"fﬁf’#i“#‘i#i#ﬁ W AW
B s I B e e e LT
5 e e e P - 2TV
1]
o ] 2 ] 4 E & 7 a -] 10 12 3 14 15
Frequseroy (MHZ)
70
ACTIVE SUPPLY CURRENT wa. Vo
FRECUEMNCY = d Mz
14
T, =400
5 .
! / T. =250
10 -
/’ T. =BEC
@ et
6 '__J__,,.r‘""
4 ——
]
2
1]
bl 25 a a6 L 45 B 5.4 [
WL
71
74 74
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[DLE SUPPLY CURKENT wva. FREQUENCY

o fma)

Ta- 25°C
Vm
AT -asY
'_,..-r"“’f W E-{'
I_'_'_,..-""' e
_._,_..-"'""-'.-'-r"’ ,r"'f.:#_ﬂ,.,-" .
— — — Wom .
fffffffu p
|
-"""jjﬁ "'Hi"’#j AT
| =T
I s s o i o e e PO
I I o e e et e | L1
Pl ey e F___...__-:_—_,‘_______._"____._"____. N 2T
EEE==—xil
2 3 4 B 8 7 8 & 10 1 12 i3 14 15

Fraguenoy [M8{z)

IDLE SUPPLY CURRENT va. VW
FRECUENCY - 4 Mz

Fo=-8FC A1 Loem

/Tﬁ = BE'D

— .
3 35 & 45 5 55 &
VIN)

POWER DOWN SUPPLY CURRENT wa. W,
WAT CHODE TRMER DISABLED

T, =850

1Al

NI

T, =700
e -
] T, = 45T
___.,__....—-—-—"'_"_"_._F_..—-—'—'_"'_H_"r#‘ _'_,_,_.-—"""" T s
LT . R
] Ak 4 1.5 & B [i]
L)

75 75
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it Veltage iml)

POWER DOWHN SUPPLY CURRENT we W
WA CHOOE TIMER ENABL ED

190

T, -BEC /
100 :
/r._-zsc

" 7

—

2 25 3 A5 4 4.5 & 5B L
WA

ANALDG COMPARATOR CURRENT wva. V.

T, = 250
T, =-A0G /
A
0

P

o4 - i
03 ’/f
2 M""
o1 —_ _,-?"".H
o
2 2.5 3 3.5 4 4.5 £ 5B [
WAV]
76

ANALDG COMPARATOR OFFSET VOLTAGE v
COMMON MODE VOLTAGE Vo= BY

o b T_._-ﬂE‘Cj"f _
12 K / _
gy i

\ /-

4] as 1 15 2 25 3 3.5 4 45 5
oo Mede Wolbsge )

77

76 76
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ANALCG COMPARATOR OFFSET VOLTAGE v,
COMMON MODE WVOLTAGE Yo =27
T, = EL'C /r

0

8
=
£ }J
o &
§ l'r T, =852
N Y,
g 4 \--._ _.—--""'Hr
2
1]
a [+1] 1 1.5 2 25 3
Coremon Mode Wolksge (W)
78
ANALODG COMPARATOR INFUT LEAKAGE CURRENT
Vo=V T, =250
[

Al
&
.-.-'-..

[+] ]

™

1] 0k i 1.5 2 2.5 a 13 4 45 5§ £ & BB i

0

N

WATCHDOG OSCILLATOR FREQUENCY va V..

T
T. 36 /u:/

1400 o

/'f-‘ T, = 85|

1200 P
1000 ,,.-"'/
E =1
= - _Ff,./
“ .,_.rf"'-"‘f
200
0
z 5 3 35 4 45 5 55 ]
Ve[V
80

7 77
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1 coimm]

g fma)

20

5

it

0

PULL-UP RESISTOR CURRENT va. INFUT VOLTAGE
e B

T, 865G fee \

\\
N
N\
\\
[+1:] 1 1.5 2 25 3 as 4 45

VeVl

PULL-UP RESISTOR CURRENT va INPUT VOLTAGE
Vo 2TV

T, =960

N

[eH] 1 158 2 25
Yor (W)

B PIN SINK CURRENTws. OUTPUT VOLTAGE
Vo B

T.=28C

s

7

N5 £ 1.5 2 25
Vo (¥}

78 78
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g fma)

F i ma)

¥ yirma)

i

a5

a0

10

86

FQ PIN SINK CURRENTws. CUTPUT VOLTAGE

Vo (¥}

VO PIN SENK CURRENT ve. CUTPUT VOLTAGE

Voo 2.7

W= BV
T, =260
fff’# P T
/f
A
/’
05 £ 1.5 2 25 3

T.-o60

,.--"'"F

ff”ﬁrﬁffju"

.......

/ o Tessc

/

(5]

VO PIN SOURCE CURRENT va, DUTPUT VOLTAGE

1

Vou (¥}

Vo 27
T o350
T, -850 \
> 1}\
os 1 15 2 25
Vo ¥}
79 79
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VO PIN INPUT E'IZ—LFEI_E:I;E.EELGVC}LTAGE VE W
25
z _ﬁf____-—
z 1.8 p— i -
3 -
) as
0
a7 4.0 50
N
87
VO PIN INF"J'I'_IH"FE?'CEHESjE Ve ¥
ote
- ——
— 14 = T
g o —
‘f o
i
D.04
G002
2-7. 4.0 20
"lx
Rd—— Rr——
K—— k——
b—— 1/0 s——
Z. Y. X——R31:R26
A——I/0 g—— 6
ADD Rd: Rr Rd < Rd + Rr ZCN,V,SH 1
ADC Rd: Rr Rd< Rd+Rr+C ZCN,V,SH 1
ADIW Rd: K Rd+1:Rd€ Rd+1:Rd+K | Z,CN,V.S 2
SUB Rd: Rr Rd < Rd- Rr ZCN,V,SH 1
SUBI Rd: K Rd < Rd- K ZCN,V,SH 1
SBC Rd: Rr Rd €< Rd—Rr-C ZCN,V,SH 1
SBC| Rd: K Rd < Rd—K-C Z,CN,V,SH 1
SBIW Rd: K Rd+1:Rd€ Rd+L:Rd-K | ZCN\VS 2
AND Rd: Rr RA<Rd * Rr Z,N,V;S 1
ANDI Rd: K RI€Rd * K Z NV,S 1
80 80
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OR Rd: Rr Rd ¢ Rd % Rr Z,N\V,S 1

ORI Rd: K Rd < Rd % K Z,N\V,S 1

EOR Rd: Rr Rd ¢ RdO*x Rr Z, N\V,S 1

COM Rd 1 Rd € $FF - Rd Z,CN,V,S 1

NEG Rd 2 Rd < $00 - Rd Z,C\N,VSH 1

BR Rd:. K Rd < Rd % K Z,N\V,S 1

CBR Rd: K Rd< Rd = ($FF-K3I | Z NVS 1

INC Rd Rd< Rd+1 Z,N\V,S 1

DEC Rd Rd< Rd-1 Z,N\V,S 1

TST Rd Rd< Rd = Rd Z,N\V,S 1

CLR Rd Rd ¢ RdOx Rd Z,N\V,S 1

SER Rd Rd €« $FF - 1

RIMP k PC&EPC+k+1 - 2

IIMP LZ3 PC(15:0)¢Z, - 2
PC(21:16) €0

RCALL k PC&EPC+k+1 - 3/4

ICALL (Z) PC(15:0)€Z, - 3/4
PC(21:16) €0

EICALL PC(15:0)€Z, - 4

(Z1 PC(21:16)< EIND

CALL k PC < k - 4/5

RET PC < - 4/5

RETI PC < I 4/5

CPSE Rd: Rr ' {Rd=Rr} PC&PC+2 | - 1/2/3

3

CP Rd: Rr Rd - Rr Z,C,N,V,S,H 1

CPC Rd: Rr Rd—Rr-C Z,C\N,VSH 1

CPI Rd: K Rd-K Z,C\N,VSH 1

SBRC Rd: b tRd (b} = 0) |- 1/2/3
PC&PC+2 3

SBRS Rd: b (/O A, b} =1) |- 1/2/3
PC&PC+2 3

SBIC A b 110 (/O (A b} =0 |- 1/2/3
PC&PC+2 3

SBIS A b 1/0 (Rd (b)Y = 1) |- 1/2/3
PC&PC+2 3

BRBS s k {SREG (sy =1} |- 1/2
PC&PCHk+1

BRBC s k L SREG (s} =0J |- 1/2
PC&PCHk+1

BREQ k (Z=1) PCEPCHk+1 | - 12

BRNE k {Z=0) PC&PC+k+1 | - 1/2

BRCS k {C=1) PC&PC+k+1 | - 1/2

BRCC k {C=0) PC&PC+k+1 | - 172

BRSH k i {C=0) PC&PC+k+1 | - 1/2

i
BRLO k i {C=1) PC&PC+k+1 | - 12
|
BRMI k {N=1) PC&PC+k+1 | - 1/2
81 81
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BRPL k {N=0) PC&PC+k+1 | - 1/2
BRGE k i NO+vV=1 - 1/2
i PC&PCHk+1

BRLT k { NO+v=0 - 1/2

PC&PCHk+1
BRHS k H { H=1) PC&PC+k+1 | - 1/2
BRHC k H { H=0) PC&PC+k+1 | - 1/2
BRTS k T (T=1) PC&PC+k+1 | - 12
BRTC k T { T=03 PC&PC+k+1 | - 1/2
BRVS k V {V=1) PC&PC+k+1 | - 1/2
BRVC k \Y/ {V=0) PC&PCHk+1 | - 1/2
BRIE k (1=1) PC&PC+k+1 | - 1/2
BRID k {1=0) PC&PC+k+1 | - 172
MOV Rd: Rr Rd < Rr - 1
LDI Rd: K Rd < K - 1
LDS Rd: k Rd &« (ki - 2
LD Rd: X Rd ¢« (X} - 2
LD Rd: X+ . Rd € (X1, X€EX+1 - 2
LD Rd: -X , X€X-1. Rd € (X} - 2
LD Rd: Y Rd & (Y] - 2
LD Rd: Y+ : Rd & (Yl Y€EY+1 - 2
LD Rd: -Y : Y&EY-1, Rd€ LY) - 2
LDD Rd,Y+q Rd< (Y +q) - 2
LD Rd: Z Rd &« (Z) - 2
LD Rd: Z+ . Rd €« (Z), Z&Z+1 - 2
LD Rd:. -Z ' Z€7Z-1, Rd €« (Z) - 2
LDD Rd,Z+q Rd€ (Z+ql - 2
STS K Rr Lk? € Rr - 2
ST Xs Rr LX) € Rr - 2
ST X+ Rr , (X} € Rrs XEX+L | - 2
ST X-» Rr ' X€EX-1. (X3 €Rr - 2
ST Y: Rr LY} €Rr - 2
ST Y+ Rr , LY} € R Y€EY+1 - 2
ST Y-» Rr ' Y&EY-1, (YD €Rr - 2
STD Y+q,Rr iY+q! €Rr - 2
ST Z: Rr (Z) €Rr - 2
ST Z+ Rr ’ (Z) € Rr Z€&7+1 - 2
ST Z-» Rr . 2€7-1, (7Z) € Rr - 2
STD Z+q,Rr {Z+ql €Rr - 2
LPM RO & (Z) - 3
IN Rd: A I1/O0 Rd € 1/O (A} - 1
ouT A Rr 1/0 /0 (A} €Rr - 1
PUSH Rr STACK €« Rr - 2
POP Rd Rd € STACK - 2
LSL Rd Rd(n + 1) € Rd(n): | ZCN,V,H 1

Rd(n)<0: C&Rd(7)
LSR Rd Rd(n) € Rd(n + 1), | ZCNV 1

82 82
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Rd(7)€0: C<Rd(0)
ROL Rd RA(0)¢C: Rd(n+1) < | ZCN,VH 1
Rd(n). C<Rd(7)
ROR Rd RA(7)¢C. Rd(n) < |ZCNV 1
Rd(n + 1): C<Rd(0)
ASR Rd Rd(n) € Rd(n + 1), |[ZCNV 1
n=6..0
SWAP Rd Rd(3.0) €> Rd(7.4) |- 1
BSET s SREG (sl €1 SREG (s} 1
BCLR s SREG (s} €0 SREG (s! 1
Bl A b /0 110 (A b} €1 - 2
CBI A b /0 1/0 (A b} €0 - 2
BST R. b |Rr b T T< Rr (bl T 1
BLD Rd: b |T R b Rib) €T - 1
SEC C C<1 C 1
CLC C C€0 C 1
STN N N&1 N 1
CLN N N &0 N 1
SEZ z Z< 1 z 1
CLZ z Z<€0 z 1
SEl | €1 | 1
CLI [ 1 €0 | 1
SES S S¢<1 S 1
CLS S S<0 S 1
SEV v Vel v 1
CLV v V&0 v 1
SET T T¢C1 T 1
CLT T T<€O T 1
SEH H H& L H 1
CLH H H< 0 H 1
NOP - 1
SLEEP - 3
WDR - 1
{ MHz) (V)
AT904414 — 4PC 44A
AT90S4414 — 4SC 2443
4 2760 AT04414 — 4YC 40P6 T - ot
AT90S4414 — 4P| 44A
ATIO0A414 — 4S) 244)
ATI0S4414 — 4Y| 40P6 (4oL - &L
8 4.0-6.0 AT90S4414 — 8PC 44A
AT90S4414 — 8SC 2443
AT904414 — 8YC 40P6 (ot - 7o)
ATI04414 — 8P 44A
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AT0SA414 — 83 2443
AT0SA414 — 8Y| 40P6 (40T - 85T)
: ATO0SA414A — XXX  FSTRT
{MHz) (Vi
AT90S8515 — 4PC 444
AT90S8515 — 4SC 2443
AT0SB515 — 4YC 40P6 (0T - 70T)
4 2.7-6.0
AT90S8515 — 4P 444
AT90S8515 — 43 2443
AT90S8515 — 4Y| 40P6 (-40T - 85T
AT90S8515 — 8PC 444
AT90S8515 — 8SC 2443
8 40-6.0 AT90S8515 — 8YC 40P6 (0C - 70C)
R AT90S3515 — 8P 444
AT90S8515 — 83 2443
AT90S8515 — 8YI 40P6 (-40T - 85T
: AT90SB515A — XXX  FSTRT
44A 44 . TQFP
44 44 , PLCC
40P6 4 ., 0.6, PDIP
AVR ASM ¢ : www.atmel.com WWW.SL.COM.CN )
AVRICE {(STDPOD  ADCPOD!;  ICE 200 AVR STUDIO :
www.atmel.com WWW.SL.COM.CN i
START KIT 200 (. SL-AVRLT-48.)

84 84

TEL:15013652265 Q0Q:38537442





