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LININISWRINIGD

vms"ﬂﬂmmmmmmavwww@mmmmimm ET-DISPLAY 7X50 Aansnsovhldlosmaih
0515 (DPT50V2.ASM Wik 8988252 sy DPTSOVLASM dwiu socs2)ililul el
LLf‘ML@mmmmmmms 1% memmamwam‘m”l,wUmawaamﬂmmwmmmwaa@wmuﬁmwﬂﬁ
nanans udluiiiasmshnsuten Font mmmaﬂw-saamaﬂmauq devnl@laneeanuuudne
Luamamﬂmﬂm FONT DESIGNER V1.0 (FDV10. EXE) mm”l,é'ﬂmumamiﬂmﬂm Snudfad
wmmmiﬂw 11 amilily Mouse AANTITaINA TX6 mmamaﬂLLmayLﬂuﬁLLmLLaummmmuﬁu
wﬂmumw sanslyEae mavl,mﬂmemmmmaﬂwmeLa%mﬁwﬂiﬂdﬁlﬂﬂmﬂm
DP750Vx. ASM Maammmmma ASCII_TABLE: smmmmuﬁmm 20H(ASCII) ‘Nﬂﬂa Space 0%
fasmananuuLs A wmﬂmuﬂam ammﬂmmmu 22H,33H,44H,55H 66H,77H wnsasfiuonly)
Tunufinsin A disBedarie ASCII fi 411 mnuﬂwmms Assembler Tt}sunsn DP750Vx.ASM
Anesnniuilsunanash CPU emdsdoeudifish A ”Lﬂmumyﬂmﬂgm A éluuwmmaﬂ
Lmﬁb mmumammmmmmﬂawﬁlumL‘ﬁummﬂu Fremanillivhmesios 200780 whiin
sl 80H-FFH uummsmﬁlfmﬂmﬂl,muamaauﬂ”lm L‘ﬁuélfﬁml,ﬂumwﬂmﬂ@Ummmma ASCII M
Ineriaw wussnuuudh N ”L@mt,ammﬁwmﬂu 2FH,50H, 40H 40H,3FH,00H LLa”a‘&l’]ﬂGL‘MWJ n Qv
ASCIL il A1H mmmmmmﬁwﬁlﬂdw AlH Téige LLWGL%VI%Lﬂ%aﬂ%WLﬂHmWTU DEMO
ACII_TABLE:

20H 080H,080H, 080H,080H, 080H, 080H
80H 000H,000H, 000H,000H,000H,000H
81H 000H,000H,000H,000H,000H,000H
AlH 02FH,050H,040H,040H,03FH,000H i

51 11 wheYaslusunsa FDV10.EXE
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M AEuAM5 WMSLEaHE

s AsnemuS lumsusaana iU fuuiilsunsy  DP750VXASM  wehugad  Constant
variable fingneuduzatliunsloageafnfmua i

; Constaht variable for speed display .You can be change

LOOP_F EQU
LOOP_R . EQU
LOOP_L EQU
LOOP.U EQU
FIX_LOOP EQU

28118
LOOP_F
LOOP_R
LOOP_L
LOOP_U
FIX_LOOP

10
30

;'DELAY FOR FIX SCAN

; SPEED FOR SCROLLING

; SPEED FOR SCROLLING

; SPEED FOR SCROLLING UP AND DONW'

; DELAY FOR NO SCROLL IN UP AND DONW SCAN

Lﬂ%mwmaL’mﬂ%nm,ﬁm‘uamwmmmelmmnawwxﬁmmamwmﬁlﬂ @d)
Lﬂumwmmaﬂ%mmawuammmﬂ‘ﬂ’;ﬂﬂfm&l ‘
Lﬂum'wm\1L’;aﬂ%nmaawuammmﬂmﬂ”lﬂ‘m
Suemhanaumadendemamnunaewianna i
Lﬂuﬂmmqnaﬂmmﬁmmammﬂumwqmmnawa}vLaamamm%msam

() | g 14 kA4 A é‘ ul/
I@]&I@T\@ﬂ\‘l‘"}LWﬁ'\%ﬂTN']ﬂ%%‘ﬁ'\ﬁdﬁ?@%’l%‘ﬂ%%%l@\?

lnudarsnniuasinmsinfaunizestonnutag uisdmsu LOOP_F axbifiunammeshanwsagfu
7l Wlavnnmiaesudali Assembler lsunsulyal udranhldlisunsuas cpu

msuﬂaw Baud rate 299 Port RS232
A mmjaa%mmm‘ﬂadmsﬁamm%ﬁmﬁnwﬂé'[m&ls\,w,ﬂamm‘uaawﬁmas TH1? Lay PCON 1%

Yisunsneion INIT_SER

’

; INIT UART
INIT_SER: MOV TMOD #00100001B » timel mode2, TIMER 0 MODE 1 FOR DIM
- MOV SCON #01010000B ; model serial port
MOV A #80H ; SMOD =1=Double baud rate
MOV PCON A ' : SMOD = Bit 7 in register PCON
MOV TH1,40FBH ; BAUD RATE = 19200,N,8,1
ETT CO.,LTD. 14 : www.etteam.com
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Baud rate
19200
8600

4800

2400

1200

o O O O =

- SMOD

TH1
FBH
FBH
F6H
ECH
D8H

vdsnwauuwiasfi  Source code Zemedannialnludnaudy Tnefivialsunsufiles . 89Cs2
(DP750V1.ASM) uay 89S8262(DP750V2.ASM) FafautlueSaud i livhnsuessueadlng 1§

Tis1ns8 SXAB1 EXE 6iahh

C:\SXAb1 -L. DP750V2.ASM

LﬁiaLLaﬁL‘ﬁNLUﬂa%NW%LLéJ’J%‘lG’ﬂWg} 2 Vl,w&é'ﬁﬁﬁa DP750V2LST Way DP750VZHEX avntasiinning
DP750V2 HEX lﬂiﬂsLLﬂsuaa CPU #snditasdaaihuues 8988252 whiasmmiadis EEPROM 2k
‘Lu.é’hLaﬁqma%ﬁmmsﬁumﬂ%gﬁmmu Stand alone Wuthalawonduim uidwsy 89C52 Thudasld
#lwg pe7soviasM  whisiasllssnsnfiutaeldluneiutamnsdmsunuidas m

WREBTAAMNLLNN IIEASLaAMINGR VavsnLlaYdam
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DIMENSION

4.1 cm

7.4 cm

M15195%d ASCII

DEC HEX - CHAR

DEC  HEX CHAR

DEC HEX CHAR

339 cm

DEC HEX CHAR |

OéC _HEX CHAR

DEC HEX CHAR , DEC HEX CHAR

DEC HEX CHAR

[+ 4

oM B8 i oD OowATET QME N

e AV BB

o o 32 20 64 40 @ %6 e ' 128 80 ¢ 160 A0 4 192 co L 224 E0
t 1 e a3 21 | 65 4t A 97 6 a 129 81 il 161 A1 L 193 ¢t L 225 Et
2. 2 @ 4 22 66 42 B 9% 6 b 130 82 €& 162 A2 6 194 C2 226 E2
A 3w s 23 . # 67 43 C 9 8 c 131 83 & 183 A3 U 195 c3 |} 227 B3
4 4 . 36 24 § 68 44 D 100 84 d 132 84 & 164 A4 I 196 C4 - 228 E4
5 5 & a7 25 % 69 45 B 101 65 e 133 85 A 165 a5 N 197 o5 4 229° E5
6 & 4 B 26 & 70 4 F 102 66 f 134 86 & 166 A5 8 198 c6 [ 230 €6
77 . 9 27 7t 471 G 103 67 g 135 87 ¢ 167 A7 2 199 ¢c7 |} 231 €7
s 8 @ 40 28 ( 72 4 H 104 68 h 136 88 & 168 A8 L 200 cs Lt 232 €8
9 8 o0 4t 29 ) 73 .48 1 105 6 1 137 89 & 169 A9 - 20t €9 233 E9
10 A 42 2n * 74 4A J 106 6A ) 138 8A @ 170 AR - 202 cA & 234 EA
" B o 43 28 4+ 75 4 K 107 68 k 139 88 & 171 AB % 203 CB 5 235 EB
12 ¢ ¢ 4 2¢ 76 4 L 108 6C 1 140 8c 1 172 AC % 204 cc |t 236 EC
13 0 ) 45 20 - 77 4D M 109 60 m 141780 1 173 AD 205 CD = 237 €D
4 E 4 46 28 . 7 4E N 110 6E n 142 g R 174 AE  « 206 CE L 238 EE
5 F n a7 2F |/ % 4 O 111 6F o 143 8F A | 175 AF » 207 cF % 239 EF
16 10 » 48 30 O 8 50 P 112 70 p 144 90 E 176 B0 # 208 Do & 240 FO
17 11« 4 3t 1 8l 51 Q "3 711 q 145 91 = 177 81§ 200 D1 T 241 F1
18- 12t 50 32 2 82 52 R 14 72 146 92 £ |13 B2 Qi 210 D2 g 242 R2
19 13 |l 5t 33 3 83 53 S 18 73 s 147 93 8 179 83 | 211 p3 L 243 F3
20 14° 1 52 34 4 84 54 T 16 74 ¢ 148 94 8 180 pa 212 D4k 244 F4
21 15§ 53 35 5 85 55 U 17 % u 149 95 d 181 Bs 4 213 D5 F 245 F5
2 16 = 54 3 6 86 56 V 18 76 v 150 96 @ 182 Bs 214 D6 246 F6
23 17 1 55 37 7 87 s57- W 9.77 W 151 97 1 183 87 g 215 07§ 247 7
24 18 1 56 38 8 88 58 X 120 78 X 152 98 ¢ 184 B8 1 216 D8 % 248 F8
25 19 | 57 3 9 89 59 Y 120 79 vy 153 99 O 185 89 ] 217 s d 249 F9
26 1A - 58 3A %0 5A Z 122 7A 2 154 9a U 186 BA || 218 DA . 250 FA
27 1B« 59 3B 91 58 [ 123 78 { 155 98 ¢ 187 BB g 219 o8 | 251 FB
28 1C L 60 3C < 2 5C \ 124 7¢ | 156 9C £ 188 BC 4 220 DC 252 FC
29 1D e 61 3D = 93 50 ) 125 70 ). 157 90 ¥ 189 BD U 221 oo | 253 FO
30 1E A 62 3E > 94 SE. " 126 7€~ 158 9 R 190 BE 4 222 DE | 254 FE
31 1F v 63 3F ? 85 S5F 127 F A 159 oF f 181 BF 4 223 DF W 255 FF
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Features

¢ Compatible with MCS-51™ Products

¢ 8K Bytes of In-System Reprogrammable Downloadable Flash Memory
— SPI Serial Interface for Program Downloading
-~ Endurance: 1,000 Wrlte/Erase Cycles

2K Bytes EEPROM
-~ Endurance: 100,000 Write/Erase Cycles

4.0V to 6V Operating Range ’

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

256 X 8-bit Internal RAM

32 Programmable 1/O Lines

Three 16-bit Timer/Counters

Nine Interrupt Sources

Programmable UART Serlal Channel

SPI Serial Interface

Low Power Idle and Power Down Modes

Interrupt Recovery From Power Down

Programmable Watchdog Timer

Dual Data Pointer

Power Off Flag

Descnpuon

The AT8988252 is a low-power, high-performance CMOS 8-bit mlcrocomputer with
8K bytes of Downloadable Flash programmabie and erasable read only memory and
2K bytes of EEPROM. The device is manufactured using Atmel’s high density nonvol-
atile memory technology and is compatible with the industry standard 80C51 instruc-
tion set and pinout. The on-chip Downloadable Flash allows the program memory to
be reprogrammed in-system through an SPI serial interface or by a conventional non-
volatile memory programmer. By combining a versatile 8-bit CPU with Downloadable
Flash on a monolithic chip, the Atmel AT8958252 is a powerful microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-
cations.

The AT8958252 provides the following standard features: 8K bytes of Downloadable
Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 /O lines, programmable watch-
dog timer, two Data Pointers, three 16-bit timer/counters, a six-vector two-level inter-
rupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In
addition, the AT8988252 is designed with static logic for operation down to zero fre-
queney and Supports: two software selectable power saving modes. The ldle Mode
stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt sys-
* tem to continue functioning. The Power Down Mode saves the RAM contents but
freezes the oscillator, disabling all other chip functions until the next interrupt or hard-
ware reset.

The Downloadable Flash can be changed a single byte at‘a-time and is accessible
through the SPI serial interface. Holding RESET active forces the. SPI bus into a serial
programming interface and allows the program memory to be written to or read from

unless Lock Bit 2 has been activated. KB
PR EI

AmEy
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8-Bit

‘Microcontroller

with 8K Bytes
Flash
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Pin Configurations

PDIP
R4
(T2) PL.oC] 40 [IVCG
(T2EX)P1.1C|2 39 D.P0.0 (ADO)
P120]3 38 [1P0.1 (AD1)
P130J4 37 [1P0.2 (AD2)
§FP14l]s 36 [1P0.3 (AD3)
MOs)) P15 6 35 [1P0.4 (AD4)
MISO) P16 £} 7 34 [1PO.5 (ADS5)
(SCK}Pi.7C]B 33 [JP0.6 (ADS)
RSTC]9 32 O PO.7 (ADT)
(RXD) Pa.0C] 10 31 [1EAVPP
(TXD) P31 C 11 30 [1 ALE/PROG
(INTO) P3.2 0 12 29 [1PSEN
(INTT) P3.3 113 28 [ P2.7 (A15)
(T0) P3.4C] 14 273P2.6 (A14)
(T1) P8.5.L] 15 26 I P2.5 (A13)
(WH) P36 ] 16 25[1P2.4 (A12)
(ADyPa.7 )17 24 [1P2.3 (A1)
XTAL2[] 18 23 [1P2.2 (A10)
XTAL1 L] 10 22 [1P2.1 (A9)
GND ] 20 21 [JP2.0 (A8)
PQFP/TQFP
P 8 SERS
B g §88¢
TANng Q9= Ng
LEiaasSEEER
- noaononnnonn
¥2953385883
(Mos P15 33 [JF0.4 (AD4)
(MISO) P1.6.C} 2 32 1P0.5 (ADS)
(SCK) P1.7C18 31 [J P06 (ADB)
‘RSTC[4 30 [3PO.7 (AD7)
(RXD)P3.0C]5 20 [ EAVPP
NC s 28[INC
(TXD)P3.10)7 27 [J ALE/PRDG
(iINTO) P3.2C]8 26 O FSEN
(INT7) Pa.3 (] 0 251P2.7 (A15)
(To)P3.4C| 10 24[1P2.6 (A14)
(P35 {11 23 [1P2.5 (A13)
Sezwere2ggy
ODUUU00oUUooy
onqgco0as a0
&Eééééﬁﬁﬁﬁﬁ
&8 TFEETTR
Bk gdz2%

Pin Description
Vee

Supply voltage.

GND

Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional I/0 port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode, PO has internal pul-
lups.

4-106

PLCC
I3
pe W TR ®
3 eg §988
Z2gceg8e5a0
LoolaZ>A0Uo
(MDSH P1.5C17 ¥e9 D Po.4 (AD4)
{MISO) P16 18 [ PO.5 (AD5)
(SCK)P1.709 ) P0.6 (ADB)
AST P Po.7 (AD7)
{RXD)P3.0 (1EAVPP
NG ANG
(TXD) P3.1 [ ALE/PROG
(INTO) P3.2 [0 FSEN
(INTT) P3.3 [0 P2.7 (A15)
(T0) P3.4 [ P2.6 (A14)
(T1) P35 [1P2.5 (A13)

Port 0 also receives the code bytes during Flash program-
ming and outputs the code bytes during program verifica-
tion. External pullups are required during program verifica-
tion.

Port 1

Port 1 is an 8-bit bidirectional I/O port with internal pullups.
The Port1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I, ) because of the internal pullups.

Some Port 1 pins provide additional functions. P1.0 and
P1.1 can be configured to be the timer/counter 2 external
count input (P1.0/T2) and the timer/counter 2 trigger input
(P1.1/T2EX), respectively.

'AT89S8252 m—————
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HCC/HCF4017B
HCC/HCF4022B

MICROELECTRONICS

COUNTERS/DIVIDERS

4017B DECADE COUNTER WITH 10
" DECODED OUTPUTS -

4022B OCTAL COUNTER WITH 8
DECODED OUTPUTS

» FULLY STATIC OPERATION .

» MEDIUM SPEED OPERATION-12MHz (typ.) AT
Vpp =10V

»n STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

» QUIESCENT CURRENT SPECIFIED TO 20V
FOR HCC DEVICE

w INPUT CURRENT OF 100nA AT 18V AND 25°C
FOR HCC DEVICE ‘

w 100% TESTED FOR QUIESCENT CURRENT

= 5V, 10V, AND 15V PARAMETRIC RATINGS

» MEETS ALL REQUIREMENTS OF JEDECTEN-
TATIVE STANDARD N° 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B”
SERIES CMOS DEVICES”

DESCRIPTION

The HCC4017B/4022B . (extended temperature
range) and HCF4017B/4022B (intermediate tem-
perature range) are monolithic integrated circuits,
available in 16-lead dual in-line plastic or ceramic
package and plastic micro package.

The HCC/HCF4017B and HCC/HCF40228 are 5-
*stage and 4-stage Johnson counters having 10 and
8 decoded outputs, respectively. Inputs include a
CLOCK, a RESET, and a CLOCK INHIBIT signal.
Schmitt trigger action in the CLOCK input circuit pro-
vides pulse shaping thatallows unlimited clock input
pulse rise and fall times. These counters are ad-
vanced ‘one count at the positive clock signal tran-
sition if the CLOCK INHIBIT signal is low. Counter
advancement via the clock line is inhibited when the
CLOCKINHIBIT signalis high. A high RESET signal
clears the counter to its zero count. Use of the
Johnson decade-counter configuration permits
high-speed operaton, 2-input decimal-decode gat-
ing, and spike-free decoded outputs. Anti-Jock gat-
ing is provided, thus assuring proper counting
sequence. The decoded outputs are normally low
and go high only at their respective decoded time
slot. Each decoded output remains high for one full
clock cycle. A CARRY-OUT signal completes one

June 1989

F
(Plastic Package) (Ceramic Frit Seal Package)

M1 c1
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :
HCC40XXBF HCF40XXBM1
HCF40XXBEY  HCF40XXBC1

PIN CONNECTIONS

40178

q02288 ' | wof] %o

112
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HCC/H

CF4017B/4022B

TIMING

DIAGRAMS

4017B

4022B

A AVAVAVAVAWANAVAWAWAVAWAWAWAWS

RESET j

RUTPUT
8-

S AV AVAY AU AV AVAVAVAVAVAVAVAVAVAVAUAUAUAW AR

RESET —\
cLocK ' \

INHRIT

CARRY -———\_—J - ‘ . ’
OUTPUY -
. $-23%

412

.

b7 SRR
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M54HC595
M74HC595

8 BIT SHIFT REGISTER WITH OUTPUT LATCHES (3 STATE)

n HIGH SPEED
fmax = 55 MHz (TYP.) AT Vcc=5 V

» LOW POWER DISSIPATION
Icc =4 pA(MAX.) AT Ta=25°C

» HIGH NOISE IMMUNITY
VNIH = VNIL = 28 % Ve (MIN)

w OUTPUT DRIVE CAPABILITY
15 LSTTL LOADS FOR QATO QH
10 LSTTL LOADS FOR QH’

» SYMMETRICAL OUTPUT IMPEDANCE
lloHl = loL =6 mA (MIN.) FOR QA TOQH
llox! = loL =4 mA (MIN.) FOR QH’

= BALANCED PROPAGATION DELAYS
tPLH = tPHL

= WIDE OPERATING VOLTAGE RANGE
Vee (OPR)=2VTOB YV

= PIN AND FUNCTION COMPATIBLE
WITH LSTTL 54/741.8%05

DESCRIPTION

The M54/74HC595 is a high speed CMOS 8-BIT
SHIFT REGISTERS/OUTPUT LATCHES (3-
STATE) fabricated in silicon G2MOS technology. It
has the same high speed performance of LSTTL
combined with true CMOS low power consumption.
This device contains an 8-bit serial-in, parallelout
shift register that feeds an 8-bit D-type storage reg-
ister. The storage register has 8 3-STATE outputs.
Separate clocks are provided for both the shift reg-
ister and the storage register.

The shift register has a direct-overiding clear, setial
input, and serial output (standard) pins for cascad-
ing. Both the shift register and storage register use
positive-edge triggered clocks. If both clocks are
connected together, the shift register state will al-
ways be one clock pulse ahead of the storage reg-
ister. :

Al inputs are equipped with protection circuits
againgt static discharge and transient excess volt-
age.

April 1993

B1R F1R
(Plastic Package) (Ceramic Package)
M1R CiR .
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HC595F 1R M74HC595M1R
M74HC595B1R M74HC595C1R
PIN CONNECTIONS (top view)
SN
as [ W] Voo
ac g I
av [ st
ae 3 b o
ar [ 4 rex
a6 [ b] sk
av f k) Scin
BND ﬁ b]. o

St
)
NC
ACK
SCK
NC = s-vasrit
No Interr?al ° .|
Connection. zZuo X 2

QK

113
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M54/M74HC595

INPUT AND OUTPUT EQUIVALENT CIRCUIT

Vee Yee ?—--
. Y Y
INPUT OouTPUT
- - ]
----- x
GND -
SCOBEB0
TRUTH TABLE
INPUTS _ OUTPUT
sl SCK | SCLR | RCK | G
X X | x X H | QA THRU QH OUTPUTS DISABLE
X x| X X L | QA THRU QH OUTPUTS ENABLE
X X L X X | SHIFT REGISTER IS CLEARED
L T " « « | FIRST STAGE OF S.A. BECOMES "L" OTHER STAGES
STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY
| N x « | FIRST STAGE OF S.R. BECOMES H' OTHER STAGES
I : STORE THE DATA OF PREVIOUS STAGE, RESPECTIVELY
X T H X X | STATE OF S.R IS NOT CHANGED
X X X T X | S.R. DATA IS STORED INTO STORAGE REGISTER
X X X T X | STORAGE REGISTER STATE IS NOT CHANGED
X:DON'T CARE . .
LOGIC DIAGRAM
14 o— .
SERIAL IN 8-SYAGE 9 SERIAL OUT
sck  —4 SHIFT REGISTER [ an
s 10 ]
Sl  BBIT
RCK STORAGE REGISTER
— 1 3- STATE
G —1 Veee16
BUFFER GND =8
15| 1| Zl 3] LI 5[ GI 7!
QA OB QC QD QE OF G Q
PARALLEL OUTPUTS
'5-10070 .

2113 o L7 355.THOMSON

ICROELECTROMNICS
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INTERNAL CIRCUIT DIAGRAM

OASIS

V72T
N7

ROW
7y
1
3IQ
iQ
5@
3

6

g3 . %
E_ cmeonon — O T °8 0000000 @
2 —EY e ~0000000 0
» 0000000 =3 ~ IS $t | g 20000000 I
« Q000000 "uﬂ ~ 1 {Eemi = -~ i
— . 0000000 _
= Q000000 _— | ot e g Q -0000000 0 =
~0000000 =g = g : 33 2 P
n . -0006000 ==-12 8%¥sd o do - x , 47
L a LT — = o
g ° g~~~ ~ 0S070£S

) AvnA * o.w_ * >
&) S2008°41 ] =8 -E/J OOOQPOOG R - M
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