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MC6800016 
16 MHzl 

1681T MICROPROCESSING UNIT 

Advances en semiconductor technology have prov!ded the capabdny 
to place on a single Silicon chip a mlCroPrOCeSSOr at lea51 an order 01 
rnagnrlude higher m performance and CKCYII Complexlty than has been 
Drevbously avalable The MC- ts the llrsl of a lamtly 01 such VLSl 
rnc%mroceswrs from Motorola It combines state-of the-art 
technologv and advanced ciicuil desgn techniques wlth computer 
sc8ences to achieve an architecturally advanced 16-btt mcroprocessor 

The i e s o ~ i ~ e s  available 10 the MC683m user cons!st of the Iollowmg 

0 32-681 Data and Address Registers 
0 16 Megabyte Diroci Addressing Range 
0 56 Powerful InltruCI~on Types 
0 Operattans on Five Mam Data Types 

0 Memoiv Maoped 110 
0 14 Addressmg Modes 

As shown In Ihe pr0l)ramrnlng model. Ihe MC- offers seventeen 
32-bil regisleis 8n addmon to the 32-bll program Counter and a 16bil 
stitus regisler The It151 tnght registers I W D 7 1  are used as data 
registers lor byte t&b,Il. wora (Ibbnl. and long word 132-brll data 
operat~ons The second set of seven regmers IAOABI and the syslem 
stack 008nler may be used as software stack Polnlers and base address 
regmerr In addition. ihese reg~sters play De used lor word and long 
word ddd(es5 operations All seventeen registers may be used as index 
regssters 
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@ MOTOROLA 

I Advance Information 

MC88PO PARALLEL INTERFACElTlMER 

The MC68230 Parallel Inlerfacel Tlmel provtdes versatile d o u M  but 
leied parallel tnterlaces and an operattng system oriented trmer to 
MCtiBaX) systems The parallel ~nterfaces operate In urndirectional or 
bidirectional modes miher 8 or 16 bits wide In !he unidtrmtlonal 
modes an associated data dlrectlon register determmes whether Ihe 
PO~I pins are inputs or outputs In the bidirectional modes the data 
d8rection registers are Ignored and the dirsctlon IS determlned 
dynamically Ov the alate 01 four handshake pins Thest ProgrammaMe 
handshake pins provtde an Interface lexlble enough for connecuon to a 
wde variety 01 low medurn or hlgh speed Peripherals or olher corn 
puler systems The PIlT ports allow use of vectored or autorectored In- 
rerrupts and also provlde a DMA Aequesl ptn for connection to the 
MC-50 Dtrect Memory Access Conlroller or a Sim4ar Ciicuit The PI11 
timer Lontains a 24 bll wlde counter and a 5 bii prescaler The trner 
may be clocked by the system clock IPVT CLK plnl or by an external 
clock (TIN pin1 and a 5 b8t prescaler can be used It can generate 
perlodc ~mterruois a sauare wave. or a single wierrupt alter a pro 
grammed tme penod Also 11 can be used lor elapsed time measure 
men1 or as a device watchdog 

0 MC65XQ Bus CompatNble 
0 Port Modes Include 

Bji I t 0  

Un)dmctonal 8.641 and 16 Bit 
Bidirect\onal 8 %I and 16 Bit 

0 Selectable Handshaking Optnons 
0 24 011 Programmable Timer 
0 Software Programmable Timer Modes 
0 Contains lnierrupt Vector Generation Logic 
0 Separale Port and Timer lnterrupl Servlce Reauesls 

Regtsters are ReadtWriIe and Dwectlv Addressable 
0 Registers are Addressed for MOVEP IMove Perlpherall and DMAC 

Compatibility 

MC68230l.8 I 

HMOs 
IHIGH-DENSITY N-CHANNEL 

SILICON-GATE1 

PARALLEL INTERFACWTIMER 

L SUFFIX 

P SUFFIX CASE 740 

, ” -  
CfRAMIC PACKAGE 

PLASTIC PACKAGE 
AVA114RLf 2 0 8 2  

PIN ASSWMENT 
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C h 8 r ~ ~ 8 r l R l c r  S ~ m b d  Value 
SUPP~V Voltage vcc - 0 3 1 0  r 7 0  
Input Woliagc v,, - 0 3 t n * l O  
Owrattng Temoerowre Ranpe T L  I" TH 

M C S 2 1  MCWA2t MC68821 TA 0 10 70 
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Siorase Tem0eratu.e Ranae TQ," 55 to + 153 

Fundamentals of Digital Logic and Microcomputer Design 

Unit 

v 
v 

"C 

O C  

@ MOTOROLA 
MC68B21 

1- 
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PERIPHERAL INTERFACE ADAPTER (PIAI 

The MC6821 Peripheral Interlace Adapter provldes the umversa: 
means 01 umrfacmq pt.r,pheral equ~pment 10 the v613.X familv of 
rn~crop#ocessors This device as capable 0 1  8nlerlaany the MPU lo  
DerNpnerals through two B-b?! u~a~rectlonal petnpheral data buses and 
four contio' lines No external iog8c 1s requared for mterlaclng to most 
permheral dewces 

The functional conligurarton ot Ihe PIA 15 programmed by the MPU 
d u m g  system m18aliratior Eat\ 01 :be peripheral data lines can be pro- 
grammed to aci as an input or output.  and each of the four con- 
rrol:intetrupl line5 mav be programmed lo: one of sevefol control 
modes This allows a high degree of llexibtliiv in the overall Overatton 01 
the mlerlace 

8.Btt Bidiiec1,onaI Data Bus for tomm~un8cauon with the 
MPU 
Two Bidirecl8onal B-Eit auses lor Interlace 10 Per~pherals 

Two Programwable Control Regsters 

Two Programmable Data Direction Aegisrers 

FOW Ind!vlduallv-Controlled Interrupt InDuI hnes. Iwo 

0 Handshake Conrrol Log'c 'or lnpul and Outpui Pewheral 

High-Impedance Three-State and Dtrecl Transtslo: Dtlvo 

Program Controlled Interruvt and Interrupt Disable Capabtlity 

CMOS Drive Capability on Side A Peripheral LJries 

Two TTL Drive Capability cn All A and B Stde Bullers 

TTL-Cornpal~ble 

Static Omration 

?Isable a5 Peripheral Control Ourpds 

Operation 

Perxmral Lines 

MOS 
INCHANNEL, SILICON-GATE. 

DEPLETION LOAOI 

PERIPHERAL INTERFACE 
ADAPTER 

I 

t -  , - 7  , I 

THERMAL CHARACTERISTICS 
Chorutmlic [ s y m w  I valuv 1 unit 

Tnerrnal Resistance I I I 

L SUFFIX 
CER4MIC P I C X 4 G E  

C4SE 715 

S SUFFIX 
CERDIP PACKAGE 

CASL 7% 

CASE 711 

PIN ASSIGNMENT 

V S S d r v y \  CAI 
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PIA INTERFACE SIGNALS FOR MPU 

The PIA interfaces to the M68a) bus with an &bit bidirec 
tional data bus. three chip select lines. two register select 
lines. two interrupt request lines, a readlwritp line, an enable 
line and a reset line To ensure proper operation with the 
MC6800. M C W ,  or MC6808 mcroprocessors. VMA 
should be used as an active part of the address decoding 

Bdiralonsl  Data I W D 7 )  - The bidirectional data lines 
IWD71 allow the transfer of data between the MPU and the 
PIA The data bus output drivers are three-state devices that 
remain in the high impedance loffl state except when the 
MPU performs a PIA read operation The readlwrite line is in 
the read lhighl State when the PIA is selected for a read 
operation 

Enable (El - The enable pulse. E. IS the only timing 
signal that is supplied to the PIA Timing of all other signals 
IS referenced to the leading and trailing edges of the E pulse 

RdlWri te  (fl/wl - This signal is generated by the 
MPU to COntrOl the direction of data transfers on the data 
bus A low slate on the PIA readlwrite lineenables the input 
buffers and data is transferred from the MPU to the PIA on 
the E wgnal if the device has been selected A high on the 
read/write line sets up the PIA for a transfer of data to the 
bus The PIA output buffers are enabled when the proper ad 
dress and the enable pulse E are present 

- The active low RESEi lhne is used to reset all 
regismr bits in the PIA to a logical zero llow) This line can be 
used as a power on reset and as a master reset during 
system operation 

Chip Ssleca ICSO. CS1, and c3i) - These three input 
signals are used to select the PIA CSO and CSl must be 
high and m m u s t  be lovi for selection of the device Data 
transfers are then performed under the control of the enable 
and readlwrite signals The chip select lines must be stable 

for the duration of the E pulse The device is deselected 
when any of the chip selects are in the inactive state 

Repam Salscci (AS0 and RSll - The two regtster 
select lines are used to select the various registers inside the 
PIA These two lines are used m conjunction with internal 
Control Registers to select a particular register that IS to be 
written or read 

The register and chip select lines should be stable lor the 
duration of the E pulse while in the read or write cycle 

lntermpt R e q u a  ( r x a n d  r2- The active low In 
terrupt Request lines IlROA and lRQBl act to interrupt the 
MPU either directly or through interrupt priority circuitry 
These lines are open drain'' (no load device on the chipl 
This permits all interrupt request lines to be tied together In a 
wireOR configuration 

Each Interrupt Request line has two internal interrupt flag 
bits that can cause the Interrupt Request line to go low Each 
flag bit is associated with a particular peripheral interrupt 
line Also,four interrupt enable bits are provided In the PIA 
which may be used to inhibit a panicular interrupt from a 
peripheral device 

Servicing an interrupt by the MPU may be accomplished 
by a software routine that. on a prioritized basis. sequentially 
reads and tests the two control registers in each PIA for in 

terrupt flag bits that are set 
The interrupt flags are cleared (zeroed1 as a result of an 

MPU Read Peripheral Data Operation of the corresponding 
data register Alter being cleared, the interrupt flag bit can 
not be enabled to be set until the PIA is deselecled during an 
E pulse The E pulse is used to condition the intefrupt control 
lines (CAI. CA2, CB1, CB21 When these llnes are used as 
interrupt inputs, at least one E pulse must wxur from the in 

active edge to the active edge of the interrupt Input signal to 
condition the edge sense network If the interrupt flag has 
been enabled and the edge sense circuit has been properly 
conditioned, the interrupt flag will be set on the next active 
transition 01 the interrupt input pin 

PIA PERIPHERAL INTERFACE LINES 

The PIA provides two Ebi t  bidirectional data buses and 
four interruptlcontrol lines for interfacmg to peripheral 
devicas 

S r t b n  A PmiphersI Data lPAo.PA7) - Each of !he 
peripheral data lines can be programmed l o  act as an input or 
output This is accomplished by setting a '1' in the cor 
responding Data Direction Register bit for those lines which 
are to be outputs A "0" in a bit of the Data Direction 
Register causes the corresponding peripheral data line to act 
as an inpul During an MPU Read Peripheral Data Operation. 
the data on peripheral lines programmed to act as inputs a p  
pears directly on the corresponding MPU Data Bus lines In 
the input mode, the Internal pullup resistor on these lines 
represents a maximum of 1 5 standard TTL loads 

The data in Output Register A will appear on the data lines 
that are programmed to be outputs A logical "1' written in 
to Ihe register will cause a "high" on the corresponding data 

line while a "0' results in a "low " Data in Output Reglster A 
may be read by an MPU "Read Peripheral Data A '  operation 
when the corresponding lines are programmed as outputs 
This data will be read property if the voltage on the 
peripheral data lines is greater than 2 0 volts for a logic "1" 
output and less than 0 8 volt for a logic "0' output Loading 
the output lines such that the voltage on these lines does not 
reach full voltage causes the data transferred into the MPU 
on a Read operation to differ from that contained in the 
respective bit of Output Register A 

SIcCion B Periph6al Data (PBC&PB7) - The peripheral 
data lines in th9 B Section cf the PIA Can be programmed to 
act as eitlier inputs or outputs in a similar manner to PA& 
PA7 They have three-state capabitty. allowing them to enter 
a high-impedance state when the peripheral data line is used 
as an Input In addition. data on the peripheral data lbnes 
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P80P87 will tm read properly from those IheS programmed 
as outputs even if the voltages are below 2 0  volts for a 
"high' or above 0 8 V for a "low" As outputs. thesa lines 
are compatible with standard TTL and may also be used as a 
source of up to 1 milliampere at 1 5 volts to directly drlve the 
base 01 a transistor switch 

lnnrmpt Input (CA1 and CBlJ - Peripheral input lines 
CAI and C81 are input only lines that set the interrupt flags 
of the control registers The active transition for these 
signals 's also programmed by the two control registers 

Puiphaal Contrd (CA2) - The peripheral control line 
CA2 can be programmed to act as an interrupt input or as a 

peripheral control output 4 s  an output. this line IS compati- 
ble with standard TTL. as an input the internal pullup resistor 
on this line represents 1 5 standard TTL loads The function 
of this signal line is programmed with Control Register A 

Palph.rsl Contrd (CBZI - Peripheral Control line C82 
may also be programmed to act as an tntwrupt input or 
peripheral control output As an input. :his line has high in- 
put impedance and is compatible with standard TTL As an 
output it is compatible with sundard TTL and may also be 
used as a source of up lo 1 milliampere a t  1 5 volts 10 directly 
drive the base of a transistor switch This line IS programmed 
by Control Register B 

INTERNAL CONTROLS 

INlTlALlZATlON 
A RESEf has the effect of zeroing all PIA registers This 

will set PAOPA7. PBCkPB7, CA2 and C82 as inputs. and all 
interrupts disabled The PIA must be configured during the 
restart program which follows the reset 

There are six locations wlthin the PIA accessible to the 
MPU data bus two Peripheral Registers. two Data Direction 
Registers, and two Control Registers Selection of these 
locations is controlled by the RSO and R S l  inputs together 
with bit 2 in the Control Register. as shown in Table 0 1 

Details of possible configurations 01 the Data Direction 
and Control Register are as follorvs 

TABLE 8.1 INTERNAL ADDRESSING 

x oonicarr 

PORT A-8 HARDWARE CHARACTERIST\CS 
As shown in Figure 1.7. the MC6B21 has a pair of I/O ports 

whose characteristics differ greatly The A side is designed 
lo drive CMOS logic to normal 30% to 70% levels. and incor- 
porates an internal pullup device that remains connected 
even in the input mode Because of this, the A slde requires 
more drive current in the input mode than Port 8 In con- 
trast. the B slde uses e normal threestate NMOS buHer 
which cannot pullup to CMOS levels without external 
resistors Tha B side can drive extra loads such as Darl- 
ingtons without problem When the PIA comes out of -1, 
the A pon represents inputs with pullup resstors. whereas 
the 8 side (input mode also1 mll float high or low, depending 
upon tha load connected to it 

Notice the differences between a Port A and Port B read 
Operation when in the output mode When reading Port A. 
the actual pin is read whereas the 8 side read comes from an 
output latch, ahead of the actual pin 

CONTROL REGISTERS (CRA and CRB) 
The two Control Registers ICRA and CR8l allow the MPU 

to control the operation of the four peripheral control lines 
CAI. CAZ. CB1, and C82 In additlon they allow the MPU to 
enable the interrupt lines and monltor the status of the inter- 
rupt flags Bits 0 through 5 of the two regtsters may be writ 
ten or read by the MPU when the proper Chip select and 
register select signals are applied Bits 6 and 7 of the two 
registers are read only and are modified by external interrupts 
occurring on control lines CA1. CA2. CB1, or CB2 The for- 
mat of the control words is shown in Figure 0 3 

DATA DIRECTION ACCESS CONTRpL BIT ICRA-2 and 

811 2, in each Control Register lCRA and CRBI, deter- 
mines selection of either a Peripheral Output Register or the 
corresponding Data Direction E Register when the proper 
register select signals are applied to AS0 and AS1 A "1 in 
bit 2 allows access of the Peripheral Interlace Register. while 
a "0" causes the Data Direction Regoster to be addressed 

lntmupt flag# (CRA-6. CRA-7. CRB-6, end CRB-71 - 
The four interrupt flag bits are set by active transitions of 
signals on the lout Interrupt and Peripheral Control lines 
when those lines are programmed to be inputs These bits 
cannot be -1 directly from the MPU Data Bus and are m e t  
indirectly by a Read Peripheral Data Operation on the ap- 
propriate Section 

Contrd of Cp3 and CB2 Peripheral Convd Lima (CRA-3, 
CRA4, CRA-6, CRB-3, CRBI ,  and CRB-51 - Bits 3.4. and 
5 of the lwo control registers are used to control the CA2 and 
C82 Peripheral Control lines These bits determine if the con 
trol lines will be an interrupt input or an output control 
signal If bit CRA 5 iCR8-51 is low. CA2 iC82I is an Interrupt 
input line similar to CA1 ICB1) When CRA-5 iCR8.51 is 
high. CA2 iC821 becomes an output signal that may be used 
to control peripheral data transfers When in :he output 
mode, CA2 and C82 have slightly difterent loading 
characteristics 

CRB-21 
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Control of CA1 and CB1 Interrupt Input L i n a  (CRA-0, 
CRB-1, CRA.1, and CRB-1) - The two lowest-order bits of 
the control regmers are used to control the interrupt Input 
lines C A I  and CB1 Bits CRA-0 and CRB-0 are used to 

enable the MPU Interrupt signals and lm, respec- 
twely. 81s CRA-1 and CAB- I  determine the active transition 
of the mterrupt input signals C A I  and CB1 

FIGURE 8.2 PORT A AND PORT B EOUIVALENT CIRCUITS 

PUN: A Port E 
"CC vcc 



Appendix C: Motorola 68000 and Support Chips 657 

DIUrmln A- C A l  ICB11 Trmdnm fa Wlng 
lntnrupc F I q  1ROAIB)l - IMt 71 
b l - 0  IROAlBll set by hlgh-to-iow Ifanallaon on CA1 

ICE11 

lCEl l  M - 0  Olssbles IROAIBI MPU Interrupt by C A l  
l c 8 l l  active transmon 1 

W =  1 Enable IAQA(B1 MPU lnlsrrupt by CA1 ICBl l  
a c t w  tianstion 

1 IRQAIEI wtll m u r  on next (MPU tran ate dl posittve 
lrinsition of bo it CAl  ICBl l  acttva traostmn oc- 
curred while interrupt was dmbled 

b l =  1 IRQAIEIl set by low tohigh transition on CAI  cAi icni) bimpc R W + ~  E ~ ~ I L M M M  

1 

Go% high on active transmon of CAI  ICE11 Automa 
trcally cleared by MPU Read 01 Output Register A161 
May also be cleared bv hardware Reset 

1 

b7 b5 b5 M b3 b2 I bl 1 w 
CA2 ICEZI OOR C A l  ICE11 

Control Access Control 
cQntrol RWnar IROAlEIl IRaA(E12 

Flag Flag 

IRMIBIZ lntenuv Flag IM El 
When CA2 ICB21 IS an Input. IROAIEI goes hlgh on ac 
w e  transition CA2 ICEZI. Automatcalk cleared by 
MPU Read 01 Outcut Register A161 May also be b2-0 Dala Directton Register selected 
cleared by hardware Resel b2= 1 Outpul Registel seleC1ed 
CAZ lCB2l Establtshed as Output lb5= I 1  IROAIEI 
2 -0  not alfected by CA2 IC821 ttans~ltons 

I I 
I 

I I 
C U  ICE21 ENbllehd n Oulput by b6= 1 

b5 M 

t o  

- - .  
INore that operation of CA2 and CE2 ou1Puf 
lunctions are not dentcall 

+ CA2 
b3-0 R u d  Strob. wilh C A I  Restore 

CA2 poes low on IwSt high~to-tow 
E transil~on lollowing an MPU read 
01 Output Register A, returned high 
by next aclnve CAI  lransitoon. as 
s w i l l e d  by bit 1 
R n d  SWob. wiih E R I t m  
CA2 goes low on firs1 hiQh.la-low 
E lransiiion lollomng an MPU read 
of Output Register A. returned high 
ay nmr high-lolow E transition dur. 
8ng a deselect 

b3- 1 

+ CE2 
b3.0 Wrl(. SUobe WRh CEl R r t m  

CB2 goes low on h15t Io*I.to-hlgh 
E transition lollowmg an MPU write 
mto Output Regaier 0; returned 
high by the next actwe CBI rransi~ 
i n n  as soeched by hu 1 CRB-b7 
must lmt be cleared by a read of 
data 

C82 goes low on first low-lo-high 
E transition lollowinq an MPU write 
lnto Out~ut Register 6. returned 

b3 1 Wdte SW* wi(h E RIU)r* 

nqh by the next low to high E Iran 
smon lollowing an E puloe which 
occurred while tha part was de 

1 1  S . V R U (  CA2 lCB2I 
CAZ ICBZI goes tow a5 MPU wriles 
b3-0 mto Control Register 
CAZ ICBZI .pas hqh as MPU writes 
b3- 1 anto Control Register 

I 
C U  ICBZI Enrblirhed IS Input bv U-0 

b3- 0 Disables IROAlAl MPU Interrupt by 
CA2 Ice21 aclive transtiion 

b3- 1 Enables IROA(B1 MPU Interrupt by 
CA2 lCB2l active transtion 

' I R ~ A I E I  will occur on next (MPU general 
led1 postwe lransilicm of b3 11 CA2 ICE21 
aclwe transition Occurred while interrupt 
wac dfsabled 

4 D e u r m i n r  A d b  C A l  ICE21 Tnnmmn fa 
S m n p  Iniewupt F I q  IRMIBl2  - Ink MI 
M = O  IROAIE12 set bv high to tow lfans! 

tion on CA2 ICBZI 
M =  1 IROAlBlZ set by low lo high trans 

Ifon on CA2 fCE21 
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@ MO-ROLA MCM6116 

18K BIT STATIC RANDOM ACCESS MEMORY 

The MCM6116 is a 16.384-bt Statlc Random Access Memory 
organized as zw8 words by 8 bits. fabricated uvng Motorola's high 
perlormance sillcon gate CMOS IHCMOSI technology It usesa design 
approach which provides the simple liming features assoclated with lul- 
lv static memories and the reduced power associated with CMOS 
memories Thls means low standbv power without the need lor clocks. 
nor reduced data rates due to cycle tunes that exceed access time 

Chip Enable (€1 controls the power-down feature It IS not a clock but 
rather a chip control that affects power consumption In less than a cy- 
cle time after Chip Enable IF1 goes high. the part aulomaticillly reduces 
its Wwer requlrementsand remains m this low power Standby as long 
as the Chip Enable (El remains htgh The automatic power-down 
feature caum no perlormance dqradatlon 

The MCM6116 IS in a 24-pin dual-in-line package with the industry 
standard JEDEC approved plnoul and IS pmout compatible with the in- 
dustry standard 16K EPROMlROM 
0 Single + 5 V Supply 
0 2048 Words by 8.811 Operation 
0 HCMOS Technology 
0 Fullv Static No Clock or Timing Strobe Required 
0 Maximum Access Time MCM611.512 - lx) ns 

MCM6116-15 - 150 ns 
MCM6116-M - 203 ns 

0 Power Dtssipatlon 70 mA Maximum IActlvel 
15 mA Maximum (Standby-TTL Levels1 
2 rnA Maximum lStandby1 

0 Low Power Version Also Available - MCM61L16 
0 Low Voltage Data Retention lMCM61L16 Only1 
50 f i  Maximum 

BLOCK MAGRAM I 

I 

I I 

HCMOS 
ICOMPLEMEWTARV MOSI 

2,046~ 8 BIT 
STATIC RANDOM 
ACCESS MEMORY 

Pm 16 I ucc 
P n  IZ.VSS 

PIN ASSIGNMENTS 

PIN NAMES 
Address lnplt 

omoa7 O m  InputlOutput 

vcc P o r n  I +5v1 
vss 
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Power Dissipanon 

Ooerating Temoerature Range 

Storage Temperature Range 

ABSOLUTE MAXIMUM RATINGS (See Notel 

I Rnina I Valua -rGG-l 

1 2  Wait 

O t o  t70 "C 

-6510 +I50 "C 

Temperature Under Blas 

DC Output Current 

Voltage on Any Pin Wllh Respect 10 V s s  - 1 0 1 0  + 7 0  

Paramnar 

Supply Voltage 

Input Voltage 

Swnbol Min Typ Max Unn 
Vcc 4 5  5 0  55 V 

vss 0 0 0 v 
VIH 2 2  3 5  6 0  V 

VIL - 1 0 ' -  0 8  v 

NOTE Permanent device damage may occur i t  ABSOLUTE MAXIMUM RATINGS are ex. 
ceeded Functional operation should be restricted to RECOMMENDED OPERAT 
ING CONDITIONS Exposure to higher than recommended voltages lor eatend- 
ed periods 01 time could affect device rel$abllnty 

Charanninic ' Symbol 

Input capacttame.- Cm 

InputlOutput Capacilance and E input Capacitance C i i o  
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Typ Max Unic 

3 5 PF 

5 7 PF 

This device contains clrcuilrv to protecI the 
inputs agalnst damage h e  to hlgh statc 
voltages or electric flelds. however. 8 1  8s ad 
vised that normal precautlons be taker' 10 

aroid application of any voltage hogher than 
rnaiirnum rated voltages to lhls high 
tmpedance ctrcunt 

M& E G w 
Standbv H X X 

Read L L H  

Wrlte Cycle 111 L H L  

Write Cycle 121 L L L  

DC OPERATING CONDITIONS AND CHARACTERISTICS 
IFull operating voltage and temperature ranges unless otherwise noted I 

VCCCurrent DO 

ISB, lsBt High Z 
'CC 0 

Icc D 
1cc 0 

'The device will withstand undershoots 10 the - 1 0 volt level wllh a maxlmum pulse width of 32 ns at the - 0  3 voll level This 1s per$od~callV 
sampled galher than 100% tested 

RECOMMENDED OPERATING CHARACTERISTICS 

' V c c = 5 V  1 ~ = 2 5 ' C  

"Also. output voltages are compatible with Motorola's new high-speed CMOS logic family 11 the same Dower supplv voltage 1s used 

CAPACITANCE If - 10 MHz. Tn=25"C. DellOdlCallv SamDled rather than 100% tested I 

MODE SELECTION 
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AC OPERATING CONDITIONS AND CHARACTERISTICS 
!Full opera!lng voltage and terr~l)eratune unless otherwlse noted I 

'rrp"! Pulse levels 1 5 vo115 

Irpui 1t1s~ m d  Fall T,wea tons Ot<:nur Lmd 1 TTLGateandC~= IOOpF 

!>volt i o  3 6 VOIIS I.-W a-d Output Tmmg Reference Levels 

READ CYCLE 

WRITE CYCLE 

TIMING PARAMETER ABBREVIATIONS 

signal name from which interval IS delmed 

signal name to w h c h  mterval I S  dellned 
transition dlrection for second signal 

transition direction for first signal - 4 
The IranSlIlOn dellnitions used ~n thls data sheet are 

H = transition to high 
L = Iransition to low 
V = transmon 10 valid 
X = transition 10 lnvahd or don'i care 
Z= Ifanbitton to 011 h g h  impedance) 

TIMING LIMITS 
The table of cirnlng values shows elther a m m m u m  or a 

maxmuni hmlt for each parameter Input requlrements are 
specified lrom the external system point of view Thus. ad- 
dress setup l m e  IS shown as a mtnlmum Slnce the svslem 
must supply at least that much tlme leven though most 
devices do no! reautie i t 1  On the other hand, responses lrom 
the memory are specilied lrom The devlce point of  vtew 
Thus. the access time is  shown as a maximum smce the 
devlce never Drovides data later than that tlme 


