DSO7C620

. PRELIMINARY |
DALLAS DS87C520

SEMICONDUCTOR EPROM High—Speed Micro
FEATURES PACKAGE OUTLINE
* 80C52 compatible

~ 8081 pin and instnclion set compatible

— Four8-bit /O ports

~ Thiee 18-hit timer/countars
— 258 bylas seratehpad RAM
* Lamge On~chip Memory
= 18K bytaa EPROM (OTP)
— 1K byte extra on—chip SRAM for MOVX
& ROMSIZEM™  Faature
- Sel'?cls effective an—chip ROM size from 0 to
18
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" — Allows accass fo antire axtemal memery map
Dynamically adjustable by software
Useful as boot block for extarmnat FLASH
s High—Spaed Architecture
~ 4 clocks/machine cycla (8051 = 12)
= Funs OC to 33 MHz clock rates
~ Single—cyde instruction in 121 ns
— Dual data pointer
~ Optional variabia length MOVX to accass fast/
slow AAM/peripharaia
* Power Management Made
— Programmable clock source to save power
— GFU rns from (crystal/é4) or (arystal/1024)
=~ Providas automatic hardware and softwara axit A-PIN BLOE

® EMI Redustion Mode dissblea ALE
¢ Two full—duplex hardware serial porte

¢ High intagration controller includes:
= Powar=fail rgset DAL1AS
~ Early—warning powsar-fail intanupt DSe7CH20
- Programmable Watchdog timer

* 15 tola) internupt sourcas with 6 extemal

* Availablo in 40-pin PDIF, 44-pin PLCC, dd-pin
PQFP, and 40-pln windowed CERDIP A-PIN MG
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DESCRIPTION

The DS87C520is a fast 8051 compatible microsontrol-
lorn. It featuras & radasigned processor core without
wastod clock and memory cycles. Ae a ragult, it
axaecutes evely 8051 instruction batween 1.8 and 3
times fasterthan the originaifor the same ¢lyatal spesd.
Typicalapplications will sae a speed improvenentof 2.5
times using tho same code and the same orystal. The
DSB7CE20 offers a maximurn erystal spead of 33 MHz,
resulting in apparent execylion speeds of 82.5 MHz
(approximataly 2.5X).

Tha DSS7CE20 is pin compatible with all three pack-
ages of the standard 8051 and includes stendard
resources such as three timer/countars, serial port, and
four 6—bitl/Q ports. It isatures 16K bytes of EPROMwith
an extra 1K byto of data RAM. Bath OTP and windowed
packanas ara available.

Bosides groatarspesd, the micts indludes a second ull

hardware sorial port, saven additional intermupts, pro-
grammable watehdog timer, brown—out monilor, and

ORDERING INFORMATION:

power-fail reset. The DSB7CE20 also provides dual
data pointers (DPTHs) lo spaed black data memory
moves. It also can adjust the speed of MOVX dary
mamory eccass from two % nine machine cycles for
flaxibility in selecting extemnal memory and peripherals,

A new Powar Managament Mede (PMM) Is usetul for
poriable applications. This fealures allows software to
salact a lowor spesd edeck az the main tima bace. While
normal oparation has a machine cycle rate of 4 docks
per cvcle, the PMM runs the proceasor at 64 or 1024
docks per cycle. For example, at 12 MHz, standard
operation has a machine cycle rate of 3 MHz=. in Powsr
Management Mads, software can select oithor 187,58
KHz or 11,7 KHz machine cycla rata. Thare ia a come-
sponding reduction in pewer consumption when the
Processor uns slower.

The EM] vedustion feature allows softwars o aslacta
recuced emission mode, This disables tha ALE signal
when it is unneeded.

PART NUNBER PACKAGE MAX, CLOCK SPEED | TEMPERATURE RANGE
D887C520-MCL | 40-—pin plastic DIP 23 MHz aC t 70°C
D887CE20-QCL | 44~-pin PLCC 38 MHz G°Cto 70°C
DS870520-FCL | 44-pin PQFP 33 MHz 0°C % 70°C
D387C520-MNL | 40~=pin plastio DIP 338 MHz —40°C 0 +85°C
DS87C520-ONL | d4—pin PLCC 83 MHz —40°C to +85°C
DSA7CE20-FNL | dd=pin PQFP 33 MHz —40°C to +85°C
DSa7CE20-WCL | 40=pin windowed CERDIP 33 MHz 0%C to 70°C
090794 /38
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DEA7CE20

DS87C520 BLOCK DIAGRARM Figura 1
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PIN DESCRIPTION Table 1 .
Dip PLCC | PQFP SIGNAL DESCRIPTION
NAME
40 44 38 VCC VGG - -O-EV.
0 22,23, | 16.17, GND ~ Digital cireuit ground.
1 ag

9 10 4 RST HAST-Input. Tha RST input pin contains a Schmitt voltage input
lo racognize extamal active high Reset inputs. Tha pn alsc
amploys an inlamal puil-down rasistor to allow for a combination
of wired OR extemal Reget soures, An RC is not raquirad for
powar-up, as tha DSB87C520 pmvides this function intamally.

18 20 14 XTaL2 XTAL1, XTAL2 — Ths crystal oscillator pins XTAL1 and XTALZ

19 21 15 XTAL1 provide suppont for parallel rezonant, AT cut ciyetals. XTAL1 acte
also a5 an input if thera is an extemal clock soue In place of a
orystal. XTAL2 sorves as the cutput of the ¢rystal sunplifier.

29 3z 26 PSEN | PSEN—OQutput. The Program Store Enable output. This signal
ie commonly eanpested to optivhel extemal ROM memory as a
chip anable. TSEN will provida an activa low pulse and is drivan
high when extamal RGM is not being awvessed,
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080784 338

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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P PLCC | PQFP SIGNAL DESCRIPTION
NAME
30 33 27 ALE AlLE - Oumput The Addmss Latch Enable output functions as a
clock to latoh the extemnal address LEB from the multiplexed
addrags/data bus on Port 0. This signal is commonly connaciod
to the latoh enabls of an extemal 873 family Wransparsnt latch.
ALE has a pulse wicdth of 1.5 XTALY cyclas and a pariod of four
XTAL1 cycles. ALE is forced high whan the DS87¢520 isin a
Fasat condition, ALE can aiso be disabled Using the EMI reduce
tion mods.,
3g 43 a7 P0.0(ADD) | Port0(ADO-7) =I0. Poit 0 [ an open—deajn &-bit bi-cirsctional
38 42 36 P01 (AD1) | 1/ port. As an altsmate function Parl © can function as the mult-
37 41 as 0.2 (AD2) | plexed address/dals bus to access off-chip mamery. Duting the
38 40 34 0.9 (AD3) | imewhen ALE [s high, the LSB of amemary addresa ispresented.
as 39 33 P0.4 (AD4) | When ALE falls to a logic 0, the port transifions to a bi-ckractional
34 38 82 P0.5 (AD5) | databus. This busis used to read extemal FOM and mad/witte
&3 37 31 FO.6 (AD&) | extomal RAM memory orperipherals. When used as a4 memory
82 a6 50 P0.7 (AD7) | bus, the port provides active high diivers. The reset condition of
PortQis tri=stats, Pull-up resistors are roquired when using Port
O as an )/O pott,
1-8 25 40=44 | P1.0-P1.7 | Port1-V¥0. Port 1 functions as both an 8-hit bi-directianal /O
1=3 ot and an altemnate functional nterdace for Timer 2 VO, new
ternal Inferrupts, and new Saral Port 1. The resat condilion of
Port1iswithall bitsata logic 1. In this state, & weak puil-up holds
thaporthigh. This condition alzo sorvas 25 an input stabe, & weak
pul-up holds the port high. This condition also serves az an input
mods, since any extenal cirouit that writas to the port will over-
come the weak pull-up. Whan software writss 2 0 toany port pin,
tha DS87C520 will activate a strong pull-down that remains on
unfl either 2 1 is written oraeset occurs. Writnga 1 after the port
has baen at 0 will cause a strong transiten diver 1 tum an, fol-
lowed by & weaker suslaining pull=up. Once the momentary
strong dnvertums off, the portageinbacomas tha sutputhigh (and
input) state, The altamate modes of Port 1 arecutlines asfollows.
Port Altarnata Funetion
1 2 40 Pi.0 T2 Extamal 1O for Timer/Counter 2
2 3 41 P11 T2EX  Timew/Gounter 2 Capture/Reload Triggar
3 4 a3 P12 RXD1  Serial Port 1 Input
4 8 43 P1.9 TXD1  Serial Port 1 Qutpit
L1 4] 45 P1.4 INT2 Exiamal Intarrupt 2 (Positive Edge Datact)
6 7 1 P15 NT3 Extamal Intarrupt 3 (Nagative Edge Detact)
7 8 2 P1.6 INT4 Extamal Intorrupt 4 (Positive Edga Detact)
8 S 3 P17 TS  ExtemalIntomupt 5 (Negative Edge Detect)
080794 439

M 2L14130 0010278 951 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




DERYCEZD

DiP PLCG } PQFP SIGNAL DESCRIPTION
NAME
21 24 18 P20 (A8) | Part2(AB-15)- VO. Port21s a bi=dictional 140 port. The rasat
22 28 19 P2.1 (A9) | condition of Port 2islogic high, In this stats, & weakpuli-up helds
23 26 20 P22 (A10) | tha port high. This conditfon also sarves aa an input mode, since
24 27 21 P23 (A11) | any &temnal circuit that wiites to the port will overcome tha weak
2§ 28 22 F2.4 (A12) | pull-up. Whan software wiites a 0 to any port pin, tha DS57C520
26 29 23 P2.5(A13) | will aclivate a strong pull—dawn that mmeains on uniil eithar s 1 is
27 3 24 P26 (A14) | written or a reset occurs. Wiiting & 1 aflar tha port haz haan at 0
23 a 25 P2.7 (A16) | willcausa a strong teansition driver b bum on, loltowed by a weaker
sustalning pull=up. Ones the momentary strong diiver wma off,
the port again basomes both the output high and input state. As
an altemags fupction Port 2 can function as MSB of the exlemnal
addrage bus. This bus ean ba used to read external BOM and
read/write extemal RAM memory or paripharala.
10-1? n, B, 7-18 | P3.0-P4.? | Port3 - VO, Port 3 funcions as both an 8=bit bi=directonal /0
13-19 port and an altamats functional intarface for Extamal interrupts,
Sarial Port 0, Timar 0 and ¥ Inputs, and AD and WA strobes, The
rasst condition of Post 3 is with all bits at a logic 1. In this stats, a
wealk pull-up hokla tha pert high. Thiz condilion also servesas an
input mada, sinca any extamal circuit that wiites to the port will
ovarcoma the waak pull-up, When software writes a 0 to any poit
pin, the DS87CE20 will activate & strong pull-down that tomains
on untf aither & 1 ia writen or & reset occurs, Wiiing a 1 after the
port has baen at 0 will causa a strong ransition driver to tum on,
followed by a weaker sustaining pull-up. Once the momentary
slrong driver tums off, the port again bacomsas both tha eutput
high end input atate. Tha altarnate modes of Port 8 ars eutlined
betow.
Port Altzmate Mode
10 1 5 Ps.0 RXDO  Saral Port O Input
1" 13 7 3.1 IXD0  Barial Part 0 Output
12 14 8 Fa.2 INTG Extemal Interrupt 0
13 15 ] P33 NTT External interrupt 1
14 16 10 Pa.4 T0 Timer O External input
15 17 " P35 T Timer 1 Extornal Input
16 18 i2 Pg.6 WR External Data Mamory Wite Strabe
17 19 13 P37 RO External Data Memary Read Strobe
ai a5 29 EA TA - Input. Connect to ground to fores the DS87C590 o use an
axtomal ROM. The intemal RAM ie still ascassible as determinad
by register settings. Connect ER fo Ve to use intemat ROM.
- 12 (-] NG NG - Resarved. These pins shoukinol be connectad, They are
aa 28 rasanved for usa with future davices in this family.

M °L14130 0010279 4T84 WA

Q4794 B9

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



DIBTCs20

COMPATIBILITY

The DS87C520 is a fully static CMOS 8051 compatible
microcontrellor designad for high performence. In most
easas the DS270520 can drop info ah existihg socket
fortha 80CS51, 8QC52, BTCS1, or87Cs2 1o improve the
opemlion significantly. Whils remaining famillarto 8051
tamily users, ithas many new faatures. in general, soft-
waro wrilten for oxisting 9051 baead systome worke
without modifieation on the DSS7CE30. Tha exception
is citical timing since tha High—-Spead Miere parforms
its instructions much Faster than the odginal for any
given crystal salection. The DSA7CA20 muns the stan-
dard 8051 family instruction set and is pin compatible
with DIP, PLCC or QFP packages,

The DS87CE20 providos thres 16-bit mereounters,
full-duplax sarial port (3), 268 bytas of direst RAM plus
1K bybo of oxtra MOVX RAM, O portz have the same
operalion as a standard 8051 product. Timers wil
dofault to a 12 dleek per oysle oporation to kaep their
timing compatible with original 8051 family systems,
Howevar, timars are individually programmabla to run at
the new 4 clocks per cycle if desired. The PCA is not
aupported,

The DEBYCS20 provides several new hardware fea-
wres implemented by new Special Funclion Registers.
A summaiy of those SFRs is providad below.

PERFORMANCE QVERVIEW

The D587C520 features a high speed 8051 compatible
core, Higher speed comes notjust from increasing the
clock frequency, but from a newer, more efficient
design.

This updated core does not have the dummy memory
cycles that are prosant in a etandard 8081, A convan-
tional 8051 gensratas machina eyelas using the clock
{requency divided by 12. In the DS37C520, the sams
machine cycle takes four clocks, Thus tha fastest
instruction, 1 machine cycla, exeocutes three times
faster for tha same crystal frequaney. Note that thess
ara ldentical instructions, The majority of nstructionzon
the DSB7CS20 will 300 the hull 3 to 1 speed improva-
ment. Semainstruations will getbetween 1.5 and2.4 Ia
1improvament. Allinetructions arc fastarthan the orig-
nal 8051.

The numerical avorage of all apeodes gives approxi-
mataly a 2.5 to 1 spacd improvament. lmprovement of

individual pragrams will dapend on the actual instruc-
tions used. Spoad sensitive applications would make
the most uss of instuctions that are three times faster.
However, the gheer number of 810 1 improved opcodes
mokes dramalic spead improvements Ehkely for any
<ode, These architecture impravaments and 0.8 um
CMOS preduce a peak instiuction cyclein 121 ns (B.25
MIPs). The Dual Data Pointer feature also allows the
usar fo oliminate wasted instructions when moving
blocks af memory.

INSTRUCTION SET SUMMARY

Al instructions in the DS87C520 perforn the same
functione as their 8051 counterparts. Their effect on
bits, fags, and other stalus lunsctions is idantical. Hows
over, the timing of each instruction is diferant. This
applies both in absclute and relative number of clocks.

For ghsoluts iming of roal-fime events, the timing of
software loops can be ealculated using a table In the
High-Spead Micro Uaara Guide. Howevsr, counter!
fimors dofault to N ot the alder 12 clocks por incra-
ment In this way, timer-basead svants ocour at the stan.
dard intarvals with softwara exscuting at higher spaed.
Timers optionally ¢can run at 4 &locks per increment to
takeo advantage of faster procassor operalion.

The mlative time of two instructions mightbe difarsntin
the naw architactuns thapn it was previously, For exame
pla, in tha engina architacture, the "MOVX A, @DPTR"
instruction and the “MOV direct, dirmct” instruction used
two machine eycles or 24 oscillator cydes. Thereforms,
thay raquirad the same amount of time. In the
DSa7C520, the MOVX instruction takas as Ritle ag two
machine cyclas or sight ossillater eycles but the *MOV

. diract, direct’ uses thres machine cycles or 12 oscillator

cy¢les. Whils both are fastarthan their eriginal counter-
pswty, they now have difforent exacution tmes, This is
becauss the DS6TC520 usually vess ons instruction
cycka for each Instruction byta. Examine the timing of
each instuction for lamiliarity with the changes. Note
that & machine cycle now raquires just four decks, and
provides one ALE puiss per cyele. Meny instructions
requins enly onhe eycle, but some require five. In the ofig-
inal architectuns, alf were one or two cycles except for
MUL and DIV, Refer ta the High—Speed Micro Usar's
Guids for tatallz and individual instruction iming,

Q74 GH
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SPECIAL FUNCTION REGISTERS
&pacial Function Ragisters (SFRs) control most spacial
faatures of the DSA7C530, Thie allows the DSE7CE20
13 have many now features butuse the same instruction
22t as the 3051. When writing software 10 uss anewiea-
ture, an equals statement defines the SFR to an assem-

bler or ¢ompiler. This is tha enly shange neadsd o
access the new lunetion, The DSB7C520 duplicates the
8FFs contained in the standard 80052, Table 2 shows
the rogistar addresses and bitlocations. Many are stan-
dand 80CS52 registers. Thae High=Speed Micro Usar's
Guida degcribes all SFRs.

SPECGIAL FUNCTION REGISTER LOCATIONS Table 2
" New functions are in bold

REGISTER | BIT7 | BT | Bits | Bava | BIT8 | Bz | BITY BIT0 | ADDAESS
PORT 0 FO.7 FO.6 FOS P04 POz P02 PO PO.O 80N
STK B1h
POINTER
DPL , #2h
DPH - B3h
obL1 8ih
DPH1 85h
opPs [+ ] 1} 0 4] L+ [} SEL ash
PGON SMCD_G | SMOD¢ - - GF1 aGro sToP IDLE 87h
TCON T TR TFO TAO I ITt Eb iTo &s8h
T™MOD GATE | CIT M1 ™) GATE | o T Mo 89h
TLo 8Ah
L gBh
THO AGh
Tt 8Dh
CHCON wD1 wDo T2m TiM Tom MD2 MDA MO 8En
PORTY 1.7 Fié P15 P14 P1a P12 P4 P10 aph
EXIF 1E5 1E4 = = XURG |RGMD | RGSL | BGS PIT]
SCOND SMOFED | SMI0 | SM2 0 |RENDO |TES.G |FBa6 | TLo RO 9ah
SBUFO gon
PORT2 Pe7 P2.6 P25 P23 [ A ] P22 P21 P20 ACh
IE EA ES1 ET2 Eso ET1 EX1 ETO (5] ABh
SADDRO Ash
SADDR1 AAh
PORT3 P3.7 Pag Y Poa %) Pa2 =X 730 Bon
124 - P&1 PT2 Pgo PT1 PX1 PTG PXy Ban
SADENO Bsh
SADENT BAh
SCONT SMO%E 1 I SMI_1 SM2 1 REN_1 TBE8_1 RO3_1 a1 ALt COh
SBUr 567 s86 s85 S84 S6a 982 sB1 sE0 Gih
HOMSIZE - - - - - RS2 HST RS0 G2h
PR cm cDo SWB |- XTOFF | ALEOFF | DME1 | DMED Cah
SYATUS FIP HiP e XTUp SPTAt SPRA1 SPTAD SPRAQ Csh

K794 7/89
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Q587C520

AEG@SIER | B 7 | BITH BIT6 BiTe | @ifs BIT 2 BT 9 SN0 | ADDRESS
TA C7h
TZ2C0N TF2 EXF2 RCLK TOLK EXENz |TRzZ Gt GPMILZ Gah
TaMoD - - - - - - T2OE DCEN [#2: 1]
FAGAP2L CAR
RCAPZH cBh
Ta GGt
THe con
PSW cY AT Fo RS1 RS0 v AL P Doh
WDCON SMOD_1 | BOR EPFI PRI WDIF |WTRF | EWT AWT Dth
ACG EOh
EE - - - EWDI | Exs ExX4 EXS X2 E8h
B Foh
EIP - - - PWDI | | PXs 7] PXa PX2 Egh

MEMORY RESOURGES

Like the 2051, the DSE7C520 uzes threa memary
arsas, Thess are program (ROM), data (RAM), and
seratchpad RAM (registers). The DSE7CE20 cantaing
on—chip guanlities of Al three arpas.

The total memeory configuratien of the DSH7CR20 s 18K
bytes of ROM, 1K byte of data SRAM and 288 bytas of
scratehipad or diraet RAM. The 1K byte of data spacn
SRAM is madAwrlie aceessible and Ismemory mapped.
Thia on—chip SRAM iz reached by the MQVX instruc-
tion. It is not used for executable memory. The serateh-
pad avea is 256 byles of register mapped RAM and is
identical to tha RAM found on the BuCS2, Thars is no
conflict or overlap among the 256 bytes and the 1K as
they usae diffaront addressing modes and sepamte
instructions.

PROGRAM MEMORY AGCESS

One—chip ROM begins at address 0000h and is conligu-
aus through 3FFFh (16K)., Exceading the maximum
atdress of oh—chip ROM will cause the DSB7C520 b
access off=chip memeory. However, the maximum on-
chip decoded address is selectable by software using
tha ROMSIZE™ feature, Sofiware can cause the
D3587C520 to bahave like a davice with lkeas on-chip
mamory. This Is benaficial when ovetiapping extemal
memeory, such as FLASH, is usad.

The maximum memory size is dynamieally variahle,
Thus a portion of memoly can bs ramovaed trom ke
mamary imap to accass off-chip memory, than rastorad

o access on=chip mamory, In fact, i of the on—chip
memmory can ba removad from the mamory map allow-
ingthe full84K memory space o be addressed from off-
chip mamory. ROM addreasas that ars larger than the
selected maximum are austomatically fetshed from oul-
side tho part via Poits 0 and 2. A depiction of tha AOM
memory map is shown in Figure 2.

The ROMSIZE register is usad to selact tha maximum
on-chip decoded address for ROM. Bils RS2, RS,

RS0 have the following affect
Maximum on—chip
RS2 HRS1 BRSO ROM Addrass

[¢) 0 [+) oK

0 o 1 iK

(+] 1 4] 2K

o 1 1 4K

1 ] [} aK

1 0 1 16K {dalault)

1 1 ] Invaligl - mzarved
1 1 1 Invalid — rasarved

The resst default condition is 8 meximum cn—ehip ROM
address of 15K bytes. Thus no action is raquived if this
feature is not used. When accassing extamal program
memoery, the first 16K bytes woulkd be insccessible. To
selecta smaflor offactivea ROM aiza, software must alter
bits RS2-HS0. Altaring these hitz requires a Timed
ACCOSS procacurs as axplainad balow.

00704 2158
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DEI7C50

The ROMSIZE register should be manipulatad from a
safe area in the program memoty mep. This is & pro-
gram memory address that will not be affected by the
change. For example, do not zslsct a maximum ROM
gize of 4K from an intarmal ROM addrazs of K. This
wolld cause cument address lo switch from intarnal ta
extemal and causa invalid operation. Similarly, do not
ingtantly switch from extomal to intemal memory. For
axample, do nol salecl a maximum intemal ROM
address of 16K from an external ROM address o 121

ROM MEMORY MAP Figure 2
Azl anaLe
EA=1
FFFEh

QFF GHIP

USER
SELECTAGLE I 3FFFh

0000h

DATA MEMORY ACCESS

Unlike many 8051 derivativas, tha DS87C520 containg
on—chip data memory. It alzo contains tha standard 258
bytss of HAM accessed by direct instuctions, These
amehe are sepamie, The MOVX instruction aceasses
the on~chip data mamory. Altheugh phyaically en—chip,
software traats this area ag though it was located off-
chip. The 1K byto of SRAM is katween address 0000h
and G3FFh.

Accass to the en—chip data RAM I optionsd under soft-
ware control. When epabled by software, the data
SRAM is bhotween 000Ch and 03FFh. Any MOVX
instruction that usasthis area witl o to the on—chip FAM
while anabled, MOVX addresses greatar than 1K auta-
matiically go 1o extemal memuory through Ports 0 and 2.

Offi-chip memory is accassed using the muliplexad
address/data bus on PO and the MSB address on P2.
While serving as a memory bus, these pina are not I/0
porte. This convention followe tha standard 8051
mathod of expanding on—chip memaory, Off-chip ROM
access alse gocurs If the BA pin s a logic 0. A over-
ficles all bit satlings. The PSEN signel will go active (low)
to ¢erve me achip enable oroutput etiable when Ports 0
and 2 fatch from axtemal ROM.

FOM SIZE KGNORED

EA=D
FFFFEh eaK

OFF GHIP

0000h

When disablad, tha 1K memory area is transparent to
the system moamory map. Any MOVX directed to tho
gpaca betwoan 0000h and FFFFh goazto tha expandad
bus on Ports 0 and 2, This alae Is the datault conditon.
‘This default allows tha DS87C520 to drop into an exist-
ing systern that usés those addreseas for other hard-
wara and still have full compatibility.

The on—chip dala area is software selactable using two
bitsin the Powar Management Register at location Ch.
This salection ig dynamically programmabls. Thus
access to the on—chip araa becomes mapsparant to
raachoff-chipdevices at the same addrasses. The con-
yol bits sre DME1 (PMR.1) and DMEC (PMR.0). They
havea the following operation:

sm ZL14130 0010283 229 ||
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DE87C520

DATA MEMORY ACCESS CONTROL Tanle 3

DME1 DMED DATA MEMDRY ADDRESS MEMORY FUNCTION
s} v} Q0G0h - FFFFh Extemal Data Memory *Dafault condition
0 1 0onoh = 03FFh Intamal SRAM Dara Memory
04Qoh ~ FFFFh Extemal Data Memeory
1 0 Rasorved Rezarvad T
1 1 0C00h — 03FFh Internal SRAM Data Memory
0400h ~ FFFBh Rasarvad —no extamal access
FFFCh Head access to the status of lock bils

Notas.on the stalis byte read at FFFCh with DME 1, 0=1, 1. Bits 2-0 reflect the programmad etatus of the eaeurity look
bits LB2-[ BO. They are Incivickially set to a.logic 1 to comaspond to a sacutity lock bit that has boan programmad.
Theasa atatus bits allow sofiware to verify thatthe parthas boen locked before unning it desirad, The bits are read enly.

STHETCH MEMORY CYCLE

The DS87CH20 allows softwars to adjust the speed of
ofi~chip data memory accass, The micre is capable of
performing the MOVX in as litle as two instruction
cydes. Tha on—chip SRAM uzes this spead and any
MOVX instruction directed intemally uses two cyclas,
However, the time can be stretched far interface to
extemal devices. This allows access to both faat
memary and 4low mamery or peripherals with no glua
legie, Eveninhigh—spead systems, it may not be necas-
sary or desirable te perform off-chip data memory
access at full speed. In addition, there are a varaty of
memory mapped perpherals such as LCDs or UAAT:
that are slow,

The Stretsh MOVX is controlled by the Clock Contral
Registar at SFR location 8Eh as described below. it
allows the user to selec! a Stratch value batwean zarn
and seven, A Stretch of zero will result in a two machine
syele MOVX, A Stretoh of seven will resultin aMOVX of
ninemachine cycles. Softwana can dynamically change
this value depending on the pariculsr mamory or
pefipharz.

O reset, the Stretch value will default to a one rasulting
in a threa cycts MOVX for any axtamal accass. Thera-

fore, off-chip RAM aceoss is not ot full spaed. Thisis s
convahiencea ta axisting designs that may not hava fast
RAM in place. Internal SARAM accoss I always at ful)
speed regardiess of the Stratch selting, When desining
meximum spaad, softwara shauld salaota Stretch value
of zero. When using vary slow RAM or peripherals,
select a larger Suetch value. Note that this alfects data
memeryonly and the only way to slow pregraun memeory
{ROM) accats is b use a slowar oryalal,

Using & Stretch valug betwaen one and seven calises
tha misrecontroller to Strelch the read/write strobe and
all wlatod timing Also, zetup snd hold times ara
increased by one ¢lock when using any Streich graatar
than 0. This results in a longer read/write strabe and
ralaxed interface timing, dlowing more tima for
memory/perpherale bb respond. The Sming of the vari-
&ble speed MOVX i8 in the Elactricsl Specifications.
Table 4 shows the resulting strobe widths for each
Straich value. The memoty Stretch uses the Clock Gon-
trol Special Funetion Regicterat $FR location §Eh. The
Strateh valusis sslseted using bits CKCON.2-0. Intha
table, hesa bits are rafarred to as M2 through MO. Tha
firgt Stretch (default) allows the use of common 120 ng
RAME without dramaticslly’ longthening the memery
aesmES
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DATA MEMORY CYCLE STRETCH VALUES Table 4

CKCON.2- 06 AD OR WR 6TROBE STROBE WIDTH TIME
M2 M1 Mo MEMORY CYCLES WIDTH IN CLOCKS @ 93 MHz

o o] 4] 2 (forced intamal) 2 eOns

o] u] 1 3 (dafault axtemal) 4 121 ns

0 1 0 4 B8 242 ne

o 1 1 s 12 364 ns

1 4] Q 1 16 485 ns

1 o 1 7 20 BOS ns

1 1 0 8 24 727 wig

1 1 | 9 28 843 ns

DUAL DATA POINTER

The timing of block moves of dala memary iz faster
using the DSE7C520 Dual Data Pointer (DPTR), The
standard 8081 DPTR is a 16-bit values that is usad to
address ofi-chip data RAM or perpherals. In the
D&87C520, thia data pointer is called DPTR O, located
at SFR addresses 82h and 83h. Thess are the oiiginal
legations. Using DPTRO requires no medification of
standard code. The new DFTR at SFR 84h and 85h is
called DPTA1. The DPTR Selact bit (OPS) choosaatha
aclive pointer, lis location is the Isb of the SFR location
88h, No otherbits in regiater B6h have any effect andare
0. Tha user switchas batwean data paintars by togaling
tha Isb of registar 88h. The neramant (INC) instruction
is the fastest way to accomplish this, All DPTR-related
instructions uss the eurrently salectad DFTR for any
activity. Thareforn ittakes only eng instruction to switch
from a sourca 10 a deatination address. Using the Dual
Dala Pointar saves code from needing to save source
and dastination addresses when doing a block move.
The softwars simply switchas bebvaon DPTRO and 1
once software loads them. Tha relevant register loca-
tions are as follows:

PPL a2h Low byts original DPTR
DPH 83h High byte original OFTR
DPL1 84h Low byte new DPTR
DPH1 85h High byts new DPTR
DPS  8oh DFTRA Select (sb)

POWER MANAGEMENT

Along with the standard IDLE and power down (STOP)
modes of the atandard 280053, the DSB70E20 provides
anew PowerManagement Moda. This mode allows the
processor to continlia functioning, yat to save power

comparad with full oparation. The DS87C520 also fea-
tures saveralenhancemants 1o STOP moda that makeit
more usaful.

POWER MANAGEMENT MODE (PRMM)

Powar Mansgement Mode oFars 2 complats scharme of
reducad intemal clodk speads thal allow the CPU 16 run
software but to use substantially less power, During
dafault operation, the DSS7C520 uses four clocka per
machine cycle. Thus the instruction cycle rats is
Clock/4, A133 MHz crystal speed, the instruction cycle
gpeed is 8,25 MHz (33/4). in PMM, the microcontroller
conlinues io oparmle but usss an intemally divided ver-
sion of tha clock source. This creates a lower powar
state without extemal components, [toffers a choica of
two reduced instruction cycle speeds (and two clock
sourcaa--discussed below). Tha speedsare (Clock/64)
and (Clocld1024),

Saftwarm is the only mechaniam to invoke tha PMNM.
Tabla § illusirates the inatruction cycls rats in PMM for
savoral common crystal fraguenelas. Sined powsrcon-
sumptlion is a diract funetioh of apeérating speed, FMM 1
aliminates most of the power conaumption while sl
allswinga reasonabla spead of processing PMM2 runs
vary slow and provides the lowest power cansumption
without 2topping tha CPU. This isillusiratad in Table 8.
Note that PMM provides a lowar powar condiion than
IDLE mode. This is because in IDLE, al clocked fune-
tions euch ae imars run ata rate of oryetal divided by 4.
Sinca wake-up from PMM is as fast as or faster than
from IDLE and PMM allows the GFU to opeamle (avanif
deoing NOPs), there is litthe reason to use IDLE in new
designs. )
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INSTRUCTION CYCLE RATE Table 5

FULL OPERATION PMM 1 PMM 2
GRYSTAL SPEED {4 CLOCKS) {64 CLOCKS) (1024 CLOCKS)
1.8432 MMz 480.8 KHz 28.8 KHz 1.8 KHz
11.0592 Mz 2,765 MHz 1728 KHz 10.8 KHz
22 MHz 5.53 MHz 345.6 KHz 21.6 KH=z
25 MHz 6.26 MHz2 380.6 KHz 24.4 KHz
32 MBz 8.25 MHz 516.6 KHz 82.2 KHz
OPERATING CURRENT ESTIMATES IN PMM Table 6
FULL OPERATION PNIM 1 PMM 2
CRYSTAL SPEED (4 GLOGKS) {54 CLOCKS) {1024 CLOCKS)
1.8432 MHz 31mA 1.2mA 1.0 mA
8.57 MHz 53 mA 1.8 mA 1.1mA
11.0892 MMz 188 mA 4.9 mA 4,0 A
16 MHz 2t mA 7.1 mA 6.0 mA
22 MHz 255 mA B3 mA 6.6 mA
25 MHz 31 mA 2.7 mA 8.0 mA
33 MHz 35 mA 12.0mA 10.0 mA
CRYSTALESS PMM There are two ways of exiting PMM. Software can

A major componanit of power ¢coneumption in PMM iz
the eryatal amplifiar circuit. The DS87C520 allows tha
user o switch CPU aperafion to an Inlemal ring oscilia-
torand tum off the erystal amplifier. The CPU would then
have a clock sourca of approxirately 4 MHz, divided by
aithar 4, 84, or 1024, The nng is not accurate o soft«
ware can not perform predision timing. Howaver, thig
mode allows an additional saving of betwsen 0.5 and
5.0 mA depending on the actual crystal fraguency,
While this saving iz ofliitla uze whon running at £ clocks
perinstruction cycle, ¥ makes a major eontibation when
nunhing in PMM1 or PMM2.

PMM OPERATION

Software invokes tha PMM by setliing the appropriate
bits n the &FR area. Tha bagie cholces ara dividar
spesadand clock sourea. There ara thrée spesds (4, 64,
and 1024) and twe ¢lock sourcee (crystal and ring).
Both the dacisiong and the contrdls ara separaie. Soft-
wara will typically select the clock spaad first. Then, it
will pariorm the awitch t ring operation if desired.
Lastly, softwars can dlisable the crystal amplifier i
dasired.

reamova the condilion by raversing the procedure that
invaked PMM or hardware can (optionally) amove it, To
resume operation at a divide by 4 rate under software
control, sifnply select 4 clocks per cycle, than crysal
based operaton if relevant. When disabling the crystal
as the time base in favorof tho ring oselllater, thers are
timing restricions associated with restarting the crystal
operation. Details are described below,

Thera ara thiee registsrs containing bits that ans son-
camed with PMM functions. They are Power Manage-
ment Register (PMR; C4h), Status (STATUS; Gsh), and
Extemal Interupt Flag (EXIF; 81h)

Clook Divider
Software can solact tha instructon cyele rmte by salact-
ing bits CD1 (PMA.7) and GO0 (PMR.6) as follows:

€01 CDo0  Cuclsrats

8] 0 Resarvad

0 1 4 clocks (delaplt)
1 0 64 clocks

1 1 1024 olocks

090794 12/59
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The selection of inatruction aysle raw will take effect
aftar & dalay of ong instuclivn syde. Note that the clock
divider choice applies o all functions including timars.
Sinca baud rates ane alterad, it will bo difficult to eondust
sarial communication while in PMM. Thana are minor
iesiricions on accessing the claek selection bits. The
Procassor must Ba mnning in & 4 ¢lock state to selact
oithar 64 (PMM 1) or 1024 (PMIM2) clocks. This means
softwata cannatgo divectly from PMMY to PMM2 orviea
versa, It must retum 10 8 4 clock rato first.

Switchback

Ta retum to a 4 clock rate from PMM, softwane can sim-
ply seloct tha CD1 and CDO clock control bits to the 4
clocks par cycle state. Howevar, the DSB7G520 pro-
vides several hardware alemalives for aulomatie
Bwitchback. If Switchback iz enabled, then the
DE87C520 will automatically return to a & cloek per
cydle spead whan an intornupt occurs from an snablad,
valid extemal interrupt source. A Switchtrack will 4lso
occur when a UART delects tha beginhing of 2 sena
startbit if the eenal raceiverie cnabled. Note tha begn-
ning of a start bit doas not genemta an interrupt: this
occurson receptionof a complate sanal word, Tha auto-
matic Swilchback on datection of a startbit allowshand-
ware o comract baud rates in ime for a proper serial
recaption. A switchback will alao asour when a byte is
writtan to the SBUF SFR for transmission.

Switchback is enablad by safing the SWE kit (FMR.5)
to a1 in softwara. For an extamal interupt, Switchback
will occur only if the Interrupt soures could really gener-
atetheintenupt, Forexample, ifINTO Is enabled buthas
a low priofity setting, then Switchback will not occur an
INTO if the CPU i sarvicing a high pdority intarmupt. A
sarial Switchback will ocour only if tha sarial recaivar
function is enabled (REN=1), or if the SBUF registeris
writtan o,

Whan SWH=1, the usor softwara will not be able to
solact a raducad clock mode if the UART is aclive. For
example, the procegsor will prohibit the PMM by net
alawing a write % CD1 and CDO if a sarial start bit
arved and SWBw=1, Since tha recaplion of a sanial start
bit or an internipt priority lockout is normally undatact-
able by software in an 8051, the Blatus ragister features
sevarsl new flage that aro useful. Thess ara deseribad
elow.

Status

Information in the Stalus megister assisis dacisiong
about switching info PMM. This register contsins
informstion aboud the leval of aotive interrupts and the
#etivily on tha sarial ports.

The DS687C520 supports thres lavels of interrupt prior-
ity. These levels are Powar-fail, High, and Low. Bils
STATUS.7-6 indicats the saniss status ofeach lavel. If
PIP (Power-{all intorrupt Priotity; STATUS.7) i a 1,
then the processor is senviging this level, | either HIP
(HighInterrupt Priarity; STATUS.8} orLIP (Low Intarrupt
Priority; STATUS.8) is high, then the corasponding
laval is In g@rvice,

Softwara ehould not raly on a lower priority level inter-
rupt sours B remove PMM (Swilchback) when a
highar laval Is In servics, Cheek the cumant priority ser-
vice level before entering FMM. If the current service
level locks out a desired Switchback source, then it
would be advisable to wait until this condition clarrs
before entering PMM.

Altlemataly, softwars ean prevent enundesired exitfrom
PMM by entering & low priority intermupt service level
belore entering PMM. This will prevent other iow prionily
intarrupts from causing a Switchback.

Stalis also containa infonnsation about tho stato of tho
serial ports. Saral Pont Zaro Receive Activity (SPRAO;
STATUS.0) Indicates a serial word is being received on
Serial Port O when this bitis set toa 1. Serial Port Zare
Tranermit Activity (SETAD; STATUS.1) indiestes thatthe
senal portis atill shifing out a sorial transmission. STA-
TU3,2 and STATUS.9 provide the sama information for
Sarial Port 1, respectivaly. While ona of thesa bits is set,
havdwars prohibits softwaro from entering PMM (CD1
and GDQ are write protectad) since this would comupt
the cermeepending seiial Iransmissions.

Crystal/Ring Operation

The DSB7CE20 allows softwars to choose the elock
soureo as an indgpendeit selection from tha instruction
cyels rata, Tha user can caloct crystal-bagsed o ring
oscilator-based operation under software control.
Power—on reset defaultis the erystal (or extemal clock)
sourca. The ring may save pewsr depending on the
actugl ¢rystal speed. To save still more power, sofiware
can then disable the crystal amplifier. This process
reduires two steps. Reversing the process also requires
two sleps.
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The XT/R@ bit (EXIF.9) selects the crystal orring as the
clogk sourge. Selting XT/AG=1 selects the crystal, Set-
ting XT/AG=0 salacts the ring. The RGMD (EXIF2) bit
=erves as a stalus bit by indicating the active clock
sourca. RGMD=0 indisatas the CFU iz running from the
crystal. RGMD=1 indicates it i3 unning from tha dng.
When operating from the ring, disabla the crystal ampli-
fiar by gotting the XTOFF bit (PMR.3) lo a 1. This ¢an
only be done whan XT/RG=0.

When changing lhe clock source, the selection will take
effect after 8 ona instruction cycla delay, This applies to
changes from crystal to ring and visa veres, Howevar,
this assumes that the crystal amplifier is ranning. In
most cases, when the ringiaaclive, software previously
disablad the crystal to save power, i ring operation ia
baing usad atyd the systemmust swilch to crystal opera-
tioh, the erystal must firstbe enabled, Setthe XTOFFE bit
lo a 0. At this time, the crysial oscillation wil begin. The
DSe7C520then provides a warm-up delay to make cer-
tain that the frequency is stable. Hardware will set the
XTUP bit(STATUS,4) to & 1 when the crystal is reaciy for

usa. Then softwars should writa XT/RG to a 1 to bagin
opaerating from the ctystal. Hardware pravents writing
XT/AE to a 1 befors XTUP=1, The dslay betwesn
XTOFF=0 and XTUP=1 will be 65,536 cryatal elocks in
adcition o the crystal cyclo startup time.

Switchback has no effect on the dock sourca. If soft-
ware goleots & reduced clook divider and anablas the
ning, & Switchback will only rostora the divider speed.
Thering will remain as thetima basa untilaltered by soft-
waro, If thera is sedal aetivily, Switchback usualy
ocours with enough time to areate proper baud ratas.
This s nottrua iFthe erystalis ¢lfand the CPUis unning
from tha Ang. If sending a serial character that wakas
tha system from crystaless PMM, then It should ba a
dummy character of no importance with a subsaquent
dalay for cryatal startup.

Figure & illustrates atyplealdeclsion set assoclated with
PMM. The fallowing table ia & surnmary of the bits relat-
ing to PMM and ity operation,

PMM CONTROL AND STATUS BIT SUMMARY Table 7

BIT NARE | LOGCATION FUNETION RESET | , WRITE ACGCESS
XTRG EXIF3 Control, XT/RG=1, nuns fram orystal or X 0 to 1 only when
axtomnsl elovi; XT. , runs from intamal XTUP=a1 and XTOFF=D
ring oscillaion
RGMD EXIF2 Status. RGMDw1, CPU clock = ring; 4] fons
RGMD=0, CPL) clock = crystal.
¢Df,CDo | PMR7, Contrel. CD1,0=01, 4 tlocks; C51,0m10, 0,1 | Writs CD1,0=900r 11
PMR.E PMM1; CD1,0=11, PMM2, only fram ©D1,0=0%
sWB PMR5 Control, $WDwm1, hardwara invokes switch- i) Unirestricled
back lo 4 docks, SWB=0, no hardwars
awitehback,
XTOFF PMR.3 Gantrol. Disables crystal operation after ring D 1 only when XT/RG=D
is gelooted,
(&[] STATUS.7 | Stats. 1 indicates & power—fall intenupt in o None
savic.
HIP STATUS.6 [ Status. 1 indicatos high pricety inenupt it o None
service,
LIF STATUS.5 | Stats. 1 indcatas low priority nlerrupt in o] None
Sanvics,
xXTup STATUS.4 ?ht:.éj& 1 indicateg that the ciystal has stabl- 1 None
8PTA1 STATUS.2 | Status. Serial transmission on aerial part 1. 0 Nene
SPRA1 STATUS.2 | Stxtus, Serial word recaplion on sarial port 1. o None
SPTAQ STATUS,1 | Status. Serial transmission on setial port O. [»] None
SPRAD STATUS.0 | Status. Sorial word reception oh saral port 0. "] Nene
480784 14/35
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INVOKING AND CLEARING PMM Flgure 3
ENTER POWER MANAGEMENT MODE

ALLOW
HAFDWARE TO CAUSE
A SWIT%HBACK

8SET Swb=1

EXTING POWER MANAGEMENT MODE

N

BOFTWAHE DEGIDES

GO0, GD0 =01 FOR 4

CHECK AND CLEAR

IMPENDING AGTIVITY

INVOKE PMM

CLOCK SPEED-85 OR 1024
CD1, CDOw1) FOR 64

CB1, ED0w{! FOR 1024

QPE;
WlTHOUT:é;lESTAL

DONE

XT/FiGn

AND EJ(TERNAL
C‘I1VITY OCCURS

HARDWARE AUTOMATICALLY
SWITCHES ¢D1, CDO

D(ﬁ@@.ﬁi‘?@%b? XT/AGut
TO XTALY
DONE
DONE
XTOFF =1
LOWEST AOWER OPEMATING STATE
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IDLE MODE

Selting the lsb of the Power Control register (PCON;
a7h} invokes the {DLE mode, IDLE will leave internal
clocks, sarial pors and tmere running. Powar can-
sumption drops bacalise the CPU is not activa. Sinca
clocks are unning, the IDLE power consumption is &
function of eryatal frequency. it should ba approximately
1/2 of the oparational power ata given fragquenay, The
CPUcan exitthe IDLE stata with any intarnuptoraresst.
IDLE is available for backward saftwars compatibility.
The system can now reduce powsr consumption to
belew IDLE levels by using PMM1 or PMM2 and runining
NDPs.

STOP MODE ENHANCENENTS

Setting bit 1 of the Power Control register (PCON; 87h)
involes the STOP meda. STOP maeda is the lowast
power state since it tums off all intemal ¢locking. The
le of a standard STOP mode is approximately 1 pA
{but is spacifiad in the Electical Spedilications). The
CRU willaxit STOP made from an extemnal interrupt ora
rasat eondition. Intamally genemted interupts (timor,
sonal port, watthdagy) ars not ugelul since they require
clocking activity.

The DS87C520 provides twa anhancamants to the
STOP moda. As docurmented below, the DS37C520
provides a band-gap refarence to determine Powsr=iail
Interng and Reseat threshokds, Tha default state is that
the band-gap reference is off while in STOP mods_ Thia
allows the extramsly low power state menlionad above.
A user can cptionally choosa 1o have the band=gap
enablad during STOP mode. With the band—gap refar-
ence enabled, PRl and Powar=Fail Resat ara functionsl
and are a valid means for lsaving STOF moda. This
allows =oftware lo delect and compensats far a brown—
out or power supply sag, even whan in STOP mode. In
STOP mode with the band-gap anabled, Icc will be
approximately 50 \A comparad with 1 pA with the
band—gap off. If a uzer doez not require a Powsr=lall
Reset or Intarrupt whila in STOP mods, the band-gap
can remain disabled Ornly the most power sansitive
applications should M off the band-gap, as this
results in an uncontrolled power-down condition.

The control of the band-gap raferanes is locatad in the
Extended Intorrupt Flag ragister (EXIF; 91h). Selting
BGS (EXIF.0) to a 1 will keep tha band-gap reference
enabled during STQP mode. Thadafault or rezet condi-

lion is with tha bit at a logie 0. This results in tho band-—
gap being off during STOP moda. Note thatthis bit has
no control of the referance during full power, PMM, or
IDLE modes,

The g200nd feature allows an additional power saving
optioh while also making 8TOP easierto uge. Thisisthe
ability b start instantly when exiting STOP mode. Itis
the intemsl ring oeciliator that provides this festure, This
fing ¢an ba a clock source whan exiting STOP moda in
responsa o an interrupt. The benofit of the ring osellla-
tor is as fallows,

Using STOP moda tums off the crystal oscillator and all
internal clocks to save power. This requires that the
oscilator be restartad when exiting STOP made. Actual
stan-up time is orystal dependent, but iz nomnally at
|aast 4 me. A common ecommandatian is 10 ma. In sh
application that will wake=up, parform & shortoperation,
then tetum to slsep, tha crystal start=up can ba longer
than tha real transaction. Howaver, the ting ogoillator
wil start instantly. Running from the ring, the user can
parform & skmple operatlon and rewrm o Seep befom
the cryatal has even started. If a user salects the ring to
provide the start-up clock and the processor remains
nunning, hardwars will automatically switch to tha crys-
tal once a powar-on raset Inteval (65536 closks) has
expired. Hardware useos this value to assure proper
cryelal gtart even though power is not being cycled.

The ring osciliator runs at approximately 4 MHz but will
not be a precise valua. Do not conduct real-time preci-
sion oparations (inaluding serial communication) during
this ring pariod. Figurs 3 shows howthe oparation weuld
compare whan using the ring, and when starting up nor-
mally. The dafauit alate is to exit STOP mode without
using the ting oscillator,

The RGSL ~ Ring Salectbitat EXIF,1 (EXIF; 91h) con-
trols this function. When RGS8L=1, the CPU will usa the
ting oscillator ko exit STOP mods quickdy. As mentionad
abovae, the proceasor will automatically switch from tha
nngto lhe ciystal after g delay of 65,536 crystal clocks.
Fora8.57 MHz erysial, thisis approximately 18ms. The
processareets & flag called RGMD-Ring Made, located
atEXIF.2, that kells software that tha ring s being used,
The bltwill be & logic 1 whan the ring s in usa. Attampt
no seralcommunication orprecision timing while this bit
i set, since the opemting fraquency is not precizs,
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RING OSCILLATOR EXIT FROM STOP MODE Figurs 4
STOP MODE WITHOUT RING STARTUP

4=10) M3
UC OPERATING l"'““—""l o OPERATING
Sa ke TR ]
ue ENTERS (NTERFLIPT CLOCK us ENTEAS
STOP MCOE ct.ocK eTARtTE STAELE STOP MODE
POWERN I I I
ATOP MODE WITH RING STARTUR
u OPEAATING
e S 11141111 11} 1 0 OPERATING
RAING .
OEBCILLATION 1 r g I T
HR e i A
POWER SAVED

POWER ——l

Note: Diagram assumes that the operation following STOP reqjuires less than 18 ms to complete,

EMI REDUCTION

The D387C520 allows software o reduca EMI, One of
the major contributors to radiated noise in an 8051
bagad system is the toggling of ALE, The DSg7C520
allows softwara ta disabla ALE when notusad by 2oHing
the ALE OFF (PMA.2)bit 10 & 1, When ALEOFFa1, ALE
will stilt toggte during an off-chip MOVX. Howaver, ALE

SERIAL PORTS

The DSB7CS20 providas a serial port (UART) that is
identical to the 80CS52. in addition it Includea 3 sacond
hardwars serial port that is a full duplicate of the stan-
dard one. This port optionally yecs pins P1.2 (RKD1)
and P1.3 (TXD1). It has duplieata control funclions
included in new SFR loeations.

will remnain in a static made when parforming on—chip

memoty access, The default ztate of ALEOFF=0 ¢

ALE wadies at a frequency of XTAL/A.

PERIPHERAL OVERVIEW

The DE870520 provides several of the most commonly

Both potts can operala eimultanseusly butoan be at dif-
farant baud ralss or aven in different modes. The
sacond sarial port has similar control registers (SCON1
at Coh, SBUFT ot C1h) to the otiginal, The new sarial
port can only use Timer 1 for imer generated baud
ratas,

neaded paripharal functions in microcomputer—based
systems. These new functions includa a second serial

pert, Power—fail Reset, Power=fail Interrupt, and & pros
grammable Watchdog Timor, These are desaribed
below, and mors details are available in the High=

Speead Micro User's Gulde,

TIMER RATE GCONTROL

There ia one important diference between tie
DSe7C520 and 2051 mgarding imars. Tha eriginal
8061 used 12 elocks par cycla for imers a® well & for

m ~L14130 0010291 375 WA

030794 17738

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



DSE7C520

machine cycles. Tha DS870520 architeciurae nomally
uass four clocks per machine cycle. Howaver, in the
asa of timere and sorial porte, the DSETC520 will
dafaultto 12 clocks parcycle on raget, This allows exist-
ing code with raal=time dependencies such as baud
rates to operate propedy,

It an application nesds higher speed timers or sorial
baudratos, he usercan sslectindividual imerstorunat
the 4 clock raw. The Glock Control registar (CKCON;
BEh) datermines these timer spaads. When the ralavant
CKCON bitis alogic 1, the DSB7C520 uses four elocks
percycla to genemle timer spaads. Whaen the bitisa o,
the DS87C820 uses 12 clocks for timer speeds. The
resal condition iz & 0. CKCON.,5 sslects the speed of
Timer 2. CKCON.4 salsets Timar 1 and CKCON.S
selects Timer Q. Unless a usardesinesvery Fasttiming, it
ig unnecessary o aller these blts. Nots that the timar
eontrols are independent.

POWER FAIL RESET

The DSE7CE20 uses a proecision hand-gap voltaga raf-
erence to decide it Voais out oftolaranca. YWhile powar-
ing up, tha intemal monitor circuit Mainming s mmaet
state until Vg rizes above the Vpat leval. Once above
this level, the monitor enablas the crystal osciflater and
counts 65536 clocks. It than axits the reset state, This
power—on rasat (PFOR) intarval allows tire for the oasil-
lator to stabilims.

A syatem needs no extemal components to genorate a
power—rzizted raset. Anylime Vgg dropa below Vggy,
as n power lailure ar a powardrop, the monitor will gen-
arate and hold a reset, It occurs autematieally, naeding
no aclion from the software. Refer to the Electrical
Specificalions for the axact valus of Vagr

POWER FAIL INTERRUPT

The voltage refarance that seta & precise reset thresh-
old also ganeralas an optional ealy waming Power—
Fail Intarrupt (PFL). Whah enabled by software, the pro-
cassar will vactarte pragram memory address 0023h if
Ve drops below Ypew. PFl has the highest priority. The
PFl anable s in the Watchdog Control SFR (WDCON =
Déh). Satting WDCON.S to alogio 1 will snable the PF.

Application goftwate ¢an also read the PF! flag at
WDCON. 4, APF| condition sats this bittoa 1. Tha flag s
independent of the intarupt &nable and software must
manually clearit.

WATCHDOG TIMER

To prevent goltwara from lozing control, the DSS7C520
moludes a programmable Watehdog Timer. The Watch-
dogis a free running Emer that sats a fag if alowad to
reach & praselectad ime—out. it can be (re)started by
software,

A typical application is to selsct the flag as a roset
sgurca. When the Watchdog times out, it sats jts llag
which genarates reset, Software must restart the imer
bafors it reaches its ime—out or the processoris reset.

Software can salectans of four ime-out valuas. Then,
it restauts the timerand enables the rezet tunction. Alter
anabling tha rasat funstion, software must then restart
the imer bafore its sxpiration or hardwaro will recat the
CPU. Both the Walchdag Resot Enable and the Watch-
dog Rastart contro! bitz are protected by a “Timed
Acoass” cirouit Thispravents aiant software from acei-
dentally cloaring tha Watehdog, Titne—out valuee are
pracise since they am a functon of the ¢rystat requency
as shown in Table 8. For refarence, the time perdods at
33 MHz alzo am shown.

The Walchdog alse provides augeful oplion forsystems
thal do not raquire a resst clrcult. It will set an intarmupt
flag 512 clocka befare setting the rosat flag. Software
canoptionally ¢nable thisinterrupt source. Theinterrupt
is indopendent of the raset. A common use of the intar-
npt is duiing debug, to show davalopers whera the
Watchdeg times out. This indicates where the Watch-
dog must be restarted by ecfiware. The interrupt also
¢an sava as a convanisnt ima—-basa generator or can
wake-up the processor from power saving modes.

Thae Watchdog funetion is controlled by the Clock Con-
trol {CKCON = 8Eh), Walchdog Control (WDCON =
Dah), and Extended intermupt Enabla (EIE - E8h) SFR3,
CKGON.7 and CKGON.6 are WD1 and WDO mepes-
fvaly and thoy select the Watchdog time—aut period as
shown in Table 8.

080764 1820
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WATCHDOG TIME-QUT VALUES Table &
INTERRUPT
wn woo TIME=OUT TIME (33 MHz) RESET TIME-OUT TIME {33 MHZ)
o 0 2'7 clocks 3.9718ms 217 1 812 elocks 59874 ms
[} 1 220 clocks 31.77 ms 220 4 512 olooks 91,79 ms
1 ] 223 elocks 254,20 ms 293 4 512 ¢clocks 284.21 ms

As shown abova, the Watchdog Timer usas tha ¢rystal
frecuiency as a time basa. A user selocty ohe of four
counlor values to datarmina the time—-out. These clock
countar longths am R17=131,072 olochs;
2%0-1,048676;  2%9=9,388,608  clocks;  and
226_47,108,884 clocks. The times shown in Table &
above ara with 4 33 MHz orystal frequency. Once tha
counter chain has complatad a full intermupt count, hard-
ware will zetan interup!t flag, Regardioss ol whathertha
userenables thisintemupt, there are then 512 clocks|aft
until the reset flag is sot Software cen enabls tha intar-
nuptand reset individually. Nota that tho Watchdogisa
frée minning timer and does not roquirs an ahable.
Thare are five control bits in spegial function registers
thatsffectthe Watehdog Timer andtwo status fags that
roport to tha usar. WDIF (WDCON,3)is the interrupt flag
thatis set attimertanwination when thers are 512 clocks
remaining unlil the reset flag is set. WTRF (WDCON.2)
ia tha flag that is set when the timer has completely
timad out. This flag is nomally associated with a CRU
rasatand allows softwars to determine the rasat aourca.

INTERRUPT SOURCES AND PRIORITIES Table 9

EWT (WDCON.1) is the enable for the Watchdog timer
reset function. RWT (WDCON.0) lathe bit that softwara
uses to restant the Watchdog Timer. Selting this kit
restarts tha timer for anather full interval. Application
software must set this bit before tha time—out. Both of
thase bits are protectsd by Timad Accass discussed
below, As mentionad praviously, WD1 and 0 {CKCON .7
ahd 8) gelect the ime—out. Finally, the user tan snable
the Walchdog interrupt using EWDI (EIE.4), The Spa-
clal Function Reglster map is shown abova,

INTERRUPTS

The DS87C520 provides 13 interrupt sources with threo
priofity levals. Tha Powar-fail nterrupt (FF)) has the
highest priority. Software ean assign high orlow priority
to othar acurces. All interupts that are now lo the 8051
family, axceptfor tha PFl, have a lower natuml priority
than the onginaly

NATURAL
NAME DESCRIPTION VECTOR PRIORITY 8051/DALLAS

PFEI Powar Fail Intarmupt 3sh 1 DALLAS

TNTO Extomal Intatrupt 0 03h 2 8051

TFO Timer 0 0Bh 3 8051
[INT1 Extemal Intermupt 1 T3h 2 3081

TF Tiner 1 1Bh 5 8051

SCONo TIO or RO from sarial port 0 25%h 6 8051

TF2 Timer 2 2Bh 7 8054

SCONt T11 or RI1 from sarial port 1 3Bh 8 DALLAS

INT2 Extamal Intarrupt 2 43h § DALLAS

iNT? Extomal Infarmupt 3 4Bh 10 DALLAS

INT4 Extamal Intarupt 4 68h 1 DALLAS
(TRTS Extomal Intarupt 5 SEBh 12 DALLAS

WDT! Waighdog Time—Out Intermupt 8dh 13 DALLAS

RTCI Real-Time clock Internupt 8Bh 14 DALLAS

050794 1728
175 IR
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TIMED ACCESS PROTECTION

Itis usaful to protest certain SFA bits from an acejdantal
write oparation. The Timad Access procedura stope an
amant GPU from accidentally changing thessa bits. It
raquires that the following instructons praceda a write
of a protestsd bit,

MOV QC7h, $0AARh
MOV QC7h, #55h

Writing an AAh then a 58h to the Timed Access rogistar
(location C7h) opans a 3 cycle window for write acessas,
The window allows zsoftwane to modity a protectedisit(s),
If theaa inatrustions do not immediately precade the
write cparation, than the wiile will not take affect. The
protected bits are:

EXIFo BGS Band=gap Select
WDCON.6 POR Powar-on Rasat flag
WDCON.1 EWT Enable Watchdog Reszat
WDCON.0 RWT Restart Walchdog
WDCON.5  WDIF  Walchdog Intermupt Flag
ROMSBIZE.2 RS2 ROM size aslact 2
ROMSIZE 1 RS9 ROM size sslact 1
ACMSIZED RS0 ROM size select 0

EPROM PROGRAMMING

The DSB7CE20 follows standards for a 16K byl
EPROMvearsionin the 3051 family. Itis availabla in a UV
arasable, ceramic windowed package and in plastic

EPROM PROGRAMMING MODES Table 10

packages for one—tima Ussr-programmabio varsions.
The part has unigue signatume information 8o program-
mets dan support its apacific EPROM options.

PROGRAMMING PROCEDURE

Tho DSE7CE20 should run from a clock spead between
4 and 8 MHz when pregrammed. The programming fix-
ture should apply address information for each byte to
the address lines and the data value % the dala linas.
The contrel signals must ba manipulated as shown in
Table 10. The diagram in Figure 5 shows the expectad
elsotrical connection for programming. Note that the
programmar must apply addresses in demultiplaxed
fashion 1o Ports 1 and 2 with data on Port 0. Wavaforms
and timing ara provided in the Blechrical Spacifications,

Program the DS87C520 as lollows:

1. Apply the address value,
2. Apply the data valua,

3. Selant the programming option from Table 10 using
the control gignals,

4. Increasa the voltage on Vpp from BV to 12,76V if
wiiting to the EFROM,

8. Pulss the PROG signal five times for EPROM armay
and 3stimes torencryption table, lock bits, and othar
EPROM bits,

€. Rapest as many times as necessary.

MODE RST | PSEN | ALEPAOT [ EA/VPP | F2.6 | P27 | P33 | PA6 | PA7

Program Code Data H L PL 12,75V L H H H H

Yerify Code Data H L H H L L L H H

Program Encryption Array H L PL 1275V | L H H H

Address 0-3Fh

Program Lock Bits | LB1 H L PL 12.75v H H H H H
LB2 H L PL 12,758V H H H L L
LB: H L PL 12,75V H L H H L

Program Qption Hogistor H L PL 12.75V L H H L L

Addreas FCh

Read Signatura or Option H L H H L L L L L

Registers 80, &1, 60, FGh

* PL indicatas pulsa to a logic low.

®7Ha 20738
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EPROM LQOCGK BITS Table 11
LEVEL LOCK BITS PROTECTION
LBt LE2 LB3
1 u ] u Ne program lock. Encryplad verfy if encryption table was pro-
grammadl,
2 P U u Fravent MQVC instructions in external mamory from reading pro=
gram bytes in intamal memeory. EA is sampled and laiched on reset.
Allow no further programming of EPROM.
3 P P U Level 2 pius no verily opemation. Also, pravent MOVX ingtructions in
extamnal mamory from reading SRAM (MOVX) in imtermal mamory.
4 P P p Lavel 3 plus no extamal axecuton.
SECURITY OPTIONS Enwiypltion Amay. The array has no impact while FFh.

The DS87CE20 employs a standard three-teval lock
that restricts viewing of the EPROM contents. A
G4-byte Encryplion Array allows the authorized userto
verify mamary by praganfing the data in encrypled form.

Lock Bite

The secunity lock congists of throe lock bits. Thesa bite
selecta lotal of fourlavels of security, Higherlevels pro-
vide increasing sacurity but alsa limitapplisation flesdbil-
ity. Table 11 shows tha security seitings. Nots that the
programmer cannot directly read the stats of the sacu-
fity loclc User software has access o this information
as dasciibed in the Memory sastion,

Encryption Array

Tha Encryption Array allows an authorizad usarts verify
EPAOM without allowing the true memory to be
dumped, During a verily, aach byte is Exclusive NORed
(XNOR) with a byte in the Encrypion Array, This results
inatrua reprazentation ol tha EPROM whila the Encryp-
tionis urprogrammed(FFh). Onea tha Enctyption Armay
% programmed in a non=FFh stale, the verify vaive will
be encryptad.

For encryplion to bo affectiva, the Encryption Amay
must be unknown io the pary thet is tiying o verly
memory. The anlirs EPROM also shiould be a nan—-FFh
state or tho Eneryptian Array ¢an be discoverad.

The Encryption Array is programmed as shown In Table
10, Note that the programener cannct read the aray.
Also note that the verify oparation alwayz wses the

Simply programming tho array 10 & non—FFh stata will
¢auza tha encryption o function.

OTHER EPROM OPTIONS

The DSS70CE20 has user salestable oplions that must
be zat bofore beginning software execution. Thase
optiong use EPROM bite rather than SFBRs.

Program the EPROM soleatably options a0 shown in
Tabls 10. The Oplian Ragister sets or reads thesa salac-

tions. The bils in the Option Control Registar have the
following funchion:

Bit7 4 Resarvead, program o a 1.

Bit3 Wawphdog POR dafault, Set=1; Watchdog reset
funetion is isabled on power-up, Sotwd; Walchdog
resat function is enablad automatically.

Bit2-0 Resarved. Programtoa 1.

SIGNATURE

The Signawirs bytegidentify tha product and program-
ming révision to EPROM programmers. Thiz Informa-
tion is at programming addrassas 30h, 31h, and §0h.
This information is as follows::

Manufachurer

s -L14130 0010295 THO W

30h DAh
3th 20h Medei
B60h 01h Extansion
Q0704 2420
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EPROM PROGRAMMING CONFIGURATION Figure 5
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DasTCs520

ABSOLUTE MAXIMUM RATINGS™

Voltege on Any Pin Relative to Greund 0.8V o +7.0V
Opemating Temporature 0°Clo 70°C

Slorags Temperalure =55°C 1 +125°C
Soldering Tamparamre 260°C for 10 saconds

* This is a stress rating only and functional operation of the dsvice at these or any other condillons above
theas indicated in the operation sections of this specification is not implied. Exposura to absslute maxi-
mum rating conditions for externded periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Voo=4-0V to 5.5V)
PARAMETER SYMBOL MIN TvP MAX UNITS NOTES
Supply Voltage Voo 45 5.0 56 v 1
Fower Fail Waming Vorw 4.25 4,38 45 v 1
Minimum Oparating Voltags Vagr 4.0 4,18 4.25 v 1
Supply Gurrant Active Mode les 30 mA 2
Supply Currant [dle Moda 'IULE 16 mA 3
Supply Current Stop Moda IgTee 1 pA 4
Supply Current Stop Mode, lsreG 50 WA 4,5
Banu=ygap
Input Low Lovel ViL 0.8 +0.8 v 1
Input High Lave! Vin 2.0 Veos0.3 A 1
Input High Lovel XTAL1 and RST V2 3.6 Vo3 v 1
Cuiput Low Voltage Vor1 0.15 0,45 v 1
@ ey =18 mA
Qutput Low Voltage Port o Yors 0.15 0.45 v 1
@ o =3.2mA
Output High Voltage Ports 1,2, 3, | Vo 24 v 17
ALE, @ |l =50 pA
CQutput High Voltage Porta 1, 2, 3 YoHz 24 v 18
@ lgu= ~50 pA
Qutput High Voltage Ports 1, 2, 8 Yous 24 v 1,9
@ lopm —1.5 mA
Qutput High Voltage Port 0 in Bus You4 24 A 1,6
Moda loy= ~B800 pA
input Low Current Porta 1,2, 8 I 50 nA
@ 0.45v
Transition Current from 1 to 0 In -850 pA 10
Port21,2,3 @2V
Input Leakage Port 0, EA L 10 +10 PA 11
RST Pull~town Resistance Rper 50 150 ko

080794 2728
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NOTES:
1. Allvoltages are rafaranced to ground.

2, Aclive curmntis measured with a 25 MHz clock sourea driving XTAL1, max Voo batween Voo and GND, RST
&t max Vg, all other pins disconnected,

3. Idie moda currentis messurad with a 26 MMz cioek sourea driving XTAL1, max Vg bstween Vop and GND,
RST st ground, all other ping disconnected.

Stop mode current meaaured with XTAL1 and RST grounded, tax Vee batwean Ve and GND, all other pins
disconnected,

Band~gap reference is enabled.

When addrsasing.

During a resat sandition.

At g steady state, not being pulled below Vi extamally.

During a0 to 1 transition, a one~shot drives tha ports hard for two osillater aleck oyoles. Maximum drive
occurs at 2.4V.

P

e N a0

10.Porta 1, 2, and 3 source transition current when being pulled down extamally. Current reaches its maximum
at approximately 2V.

11,V between ground and Vee — 0.3V
12. Industrial tamparatdre varsion moots all spedifications batwesn —40°C and +88°C.

000704 24/38
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EXTERNAL PROGRAM MEMORY
AC ELECTRICAL CHARACTERISTICS {0°C 10 70°C; Vop=4.0V to 5.5V)
33 Mz VARIABLE CLoCK

PARAMETER SYMBOL | MIN MAX MN MAX NOTES
Oscillator Froqueney 1%ec 0 93 o 88 MHz
ALE Pulsa Wiith LTy 40 (Bt cLe)-5 ns
Port 0 Addrass Valid to ALE Low tavi 10 (oot 2y-5 ns
Addresa Hold after ALE Low LLAx 10 {cLo/2)-6 ns
ALE Law to Valid Instructon In L &8 2 8ty o120 ns
ALE Low to PSEN Low LI 10 (toLou/2)y-5 ns
PEEN Pulse Width teLpy 55 A cL—6 ns
FSEN Low to Valid Instr. In tRLIv 41 2toLoL=20 ne
Inpitt Instruction Hold after FSEN texix 0 0 ns
Input Instruction Float after PSEN texer 26 toro=5 ne
Port © Address to Valid Instr. In laviy T o oL=-20 ns
Port 2 Address to Valid Inste. In tavive a1 8.5t g 25 ns
PSEN Low to Addross Float PLaz 0 o ns

NOTES:

1. All signsls ratad ovar oparating temparature,
2. All signals characterized with load eapasitance of 80 pF excopt Porto, ALE, FEEN, HD and WH with 100 pF,

3. Interfacing to mamory devices with float imes (fum off fimas) over 26 ns may cause contention. This will not
damage the parls, but will cause an increase in operaling current.

090704 2539
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MOVX GHARACTERISTICS USING STRETCH MEMORY GYCLES  (0°C 10 70°C; Vope=4.0V to 5.5V)

VARIABLE CLOCK
PARAMETER SYMBOL MEN MAX UNITS STRETCH
Data Access ALE Pulse Width Yz | (Sloic/2y-5 ns hicg=0
25 dce>0
Address Hold after ALE Low for fLLaxe ({loLc)/e-5 ns
MOVX Write
RO Pulge Width tRLAH 2l o6 ns cs=0
fucg=10 huogs0
WR Pulse Width tWIWH 24 -8 ns Inea=0
Imeg=10 ucs>0
RD Low to Valid Data In tALDV 2lo 20 ns tMeenl
top 20 tuca>0
Data Hold aftar Read tAHDX a ns
Data Floal after Read tRHDZ feLol—5 ng tee=d
LR il tMca~0
ALE Low o Vialld Data In tLov 2.5t 1 —20 ns tMeee0
s+l 140 bycaxd
Port 0 Addrass 1o Valid Data In tavovy Al oL 20 ng tycs=0
fueetic ol =20 ucg>0
Fert 2 Addness to Valid Data i tavnva 9.5t c 20 ne tues=d
— et 2 Slero1—20 taea>0
ALE Low % RO or WR Low o {leLci /28 {toLcL /s ns tacs=0
(StoLo1/2)-8 | StoreR)+5 Mcs>0
Port 0 Addrass o RD or W Low Tl teLoL5 ns tweg=0
(RlcLc )5 tucg>0
Port 2 Addrass w FILJ or WH Low tavwiz | (Stgoi/e ng tmca=0
{28k o tues>0
Data Valid to WR Transition tavwx -5 ne
Daw Hold after writa tWHQX tma_-s ng tMcsﬂo
2lool=s haes>0
B Low to Address Float ta A7 ={lcLe /26 ns
RD or WA High to ALE High bwen o 10 nw tucs=0
torc =6 ot oL +5 taca>0
NOTE: tmes s alima pariod related to the Stratch memory eycla salaction. Tha fllowing table shows the valus of
tmes for oach Stratsh selaction.
M2 M Mo MOVX CYGLES twucs
0 o 0 2 maching cyclos 0
Q 0 1 3 machine cycles Al en
0 1 ¢ 4 méchine cycles Blog
Q 1 1 S machine cyclas 12 oo
1 o Q 6 machine cyelas 16 tg o
1 0 1 7 machine cycles 20 o cn
1 1 ] 8 marhine cyelas 24 oo
1 1 1 2 machine cycles 2Blo oy
000704 28/39
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EXTERNAL CLOCK CHARACTERISTICS {0°C to 70°C; V=40V to 5,5V)
PARAMETER SYMEOL MIN TYPR MAX UNITS | NOTES
Clogk High Time teHex 15 ns
Clogk Low Time toLex 15 ns
Clock Rise Time teLer, 10 ns
Glock Fall Time tamoy 10 ns

SERIAL PORT MODE D TIMING CHARACTERISTICS {0°C to 70°C; Voomd OV 1o 5.5V)
PARAMETER SYMEBEOL MIN TYP MAX UNITS | NOTES
Seral Port Clock Cycle Time ba xe.

SMz2=0, 12 clocks par cycla 12torer, ns
SM2=1, 4 clacks por eyela Ao ns
Oulpt Pata Setup to Clock Rising tavid
SM2=0, 12 clocks per oycle 10ty na
SMz=1, 4 clocks per cycle SigroL na
Quiput Data Hold from Clock Rising txHaX
SM2=0, 12 clocks percydls Aorer ns
SM2=1, 4 clocks par cycla toic ns
Input Data Hold after Clock Rising | tgiox
SM2=0, 12 clocks per cycle , oo ng
&M2=1, 4 clocks per cyclo gL ns
Clock Kising Edge to Input benov
Data Valid
SMamD, 12 clocks par eyda ool ns
SM2a1. 4 clocks par cycls Mo na

EXPLANATION OF AC SYMBOLS

In an effort to ramain compatible with the originai 8051
family, this devics spacifies the same parameatars as
such devices, using the same symbols. Forcomplate-
ness, the following Is an explanation of the symibals.

Time

Addrass

Clock

Input cisita,
Logie lavel high
Logic laval low
Instruction
TSEN

Qutput data
RO signal

Valid

WA signal

No longar a valid legio |evel
Tristata

NXSE<TOT-rIZToOo>"~

080784 27139
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DSR7C520

FOWER GCYCLE TIMING CHARACTERISTICS {0°C 10 70°C; Vo =4.0V 1o 5.5V)

PARAMETER SYMBOL MIN Yp MAX UNITS NOTES

Cycio Start=up Time kcsu 1.8 me 1

Powar-on Reset Delay trOR 65556 Lol 2
NOTES:

1. Start-up lime for crystals varies with load capacitanes and manufacturer. Time shown is foran 11.0592 MHz
ciystal manufactured by Fox,

2. Reset daily is a synchronous countsr of crysial oscilations after crystal stlan=up, At 33 MHz, this time is

1.99 ms.

EPROM PROGRAMMING AND VERIFICATION {21°C 0 27°C; Veo=4.5V 10 5.5
PARAMETER 3YMBOL MIN TYP MAX UNITS NOTES
Prograrnming Vollage Vpp 128 148.0 v 1
Programming Supply Currant Ipp &0 mA
Oscillator Fraquaney eLeL 4 s MHz
Addrass Satup to P0G Low taval 48io oL
Address Hold afier PROG taHax | 4BlcicL
Data Satup to PAOG Low tovel 48te o
Data Hold aftar PHOT favox | 48lgiq
Enabls High to Vpp YEHEH 48tc oL
Vpp Setup to PROG Low tsHEL 10 ]

Vpp Hold after PROG tesisl 10 s

PFROG Width e W 90 110 us

Address to Data Valid Lavev 48t 0L

Enable Low b Deta Valid teLav dBloLc

Dats Float aftar Enable teraz 0 48toy oL

THOG High to PHOG Low e 10 | cad
NOTE:

1. All volitages ara mafarencad to ground.
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EXTERNAL PROGRAM MEMORY READ CYCLE
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£887G520

DATA MENORY WRITE CYCLE
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DEB70EG

DATA MEMORY WRITE WITH STRETGH=2

;.:z::‘c.yda I Firel , aecolnd o Thied Fourth Need
vious A b achina Machine gl Machi _...l.._. i

insteuclion | Gyels | Cycla | Cveis 1 Ccle® Iﬁ&?n:n
e MOVX inmruction - Oyele

[ctloz]ce|ca|c1]cz] caloe [or|ca]cales |61 fce|ca|ca [er1]ce|ecafce]cr|ce|oa|ce |

- L
5 ! ]
| |

=

Do MOV Dot
Addrgss MODVX nNext  Address
Instrugllon Irtnuction
Read

PORT 2 :X A A1S X AB-AIE X AG-AIS _X AB-A15

FOUR CYCLE DATA NEMDRY WRITE
STRETCH VALUE=S

EXTERNAL ¢LOCK DRIVE
- [ '_I
tonex |
KTALA T
erey, - — T
Toix

0807084 3139

s oL14130 0010305 71T A

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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SERIAL PORT MODE 0 TIMING

SERIAL PORY 0 (SYNCHRONOUS MQDE
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POWER CYCLE TIMING
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EPROM PROGRAMMING AND VERIFICATION WAVEFORMS
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EXTERNAL PROGRAM MEMORY READ CYCLE
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DATA MEMORY WRITE CYCLE
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DHY7LI20

40-PIN DIP (600 MIL)

PRG 46PNy
DIkt M MAX

AlN 2050 | 2075
MM | 5207 | s

BIN. | o830 | 0550
MM 1346 | 1397

CIN | oida | o150
MM ] oase | 406

Din 0500 | 0625
MM 1524 | 15.88

EiN. 0915 | 0.040
L 0380 | 1.09

FIN, | 0120 | 0,945
Mn 308 | aea

GiN. | 0090 | o110
MM | 220 | are

HIN 0626 | 0678
L 1588 | 17.18

JiN 0008 | 0.012
MM 0.2 0.90

KN | 0015 | o622
MM 0.38 86

050794 26/39
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D8azeERD

40-PIN CER DIP
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ALL DIMENSLONS ARE IN INCHES,

PKG 40-PIN
oM MIN MAX
A - Q225
<] 0014 | 0.023
B 0.038 0.06%
c 0008 | Q016
- 2006
E 0510 | 0.620
E1 0.590 | 0.830
a 100 BSC
L 0135 | 0.200
L1 0.150 -
Q 0.020 | 6080
3 - 0.088
51 0.005 -
] 0° 15°
BT ATH
B 2614130 0010321 T13 mm

—
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44-PIN PLCC

&\ Pin 1 identifier to be lecated in zone indicated,
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¢ 0009 | ootz
cut | aose | ooda
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DSA7CE0

44-PIN MQFP (10 X 10 X 2)

SEE DETAIL “A

PKG 44—PIN

lall 1} MIN HWAX
A - 248
Al 010 030
A2 1.9% 210
D 13,65 14.90
o1 .80 10.10
E 19.85 14.20
E1 880 10.10
L Q.65 085
a 0.80BSC
B 0,30 045
c ang [ 5]

NOTER
1, DIMENSIONS B AND E) INGLUDE WOLD
MEMATCH, BUT DO MOT INCLUDE MOLD
ALLDWANE PROTRUSION 18
2% WM PER SDE.

2, DETAILR OF PM 1 DENTFIED AR QPTIONAL
BUT WUST IS LOCATED WITHIN THE ZONE

F. ALLOVABLE LaugaRr PROTRUSION 13 0.08 Wy
THAL I DICEDY OF THE D DMDSION;
EROTRUTON NOT TG BE LOGKTED ON LOWER
FAGRIR OR FOOT OF LEAD.
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e

DETAL A o=

DIMENSIONS ARE IN MILLIMETERS,
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