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TMS 5501 MULTIFUNCTION [NPUT/QUTPUT CONTROLLER

INTRODUCTION
DESCRIPTION

The TMS 5501 is a multifunction input/output circuit for use with T1's TMS 80BO CPU. It is fabriceted with tha same
Nchannel silicon-gate process a5 the TMS 8080 and hes computible timing, signal fevsls, snd power supply
requirements. The TMS 5501 provides & TMS BOB0D microprocassor system with an agynchronous sommunications
interipoe, data /Q buffers, interrupt control logic, and intervel timers,
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FIQURE 1-TMS 6601 BLOCK DIAGRAM

The 1/O section of the TMS 6601 contsins an eight-bit parsiiel input port and & seperate eight-bit parsile! output port
with storage registar. Five progeammable interval timers provide time intervals from 84 ps to 16.32 .

The interrupt system allows the processor to effectively communicate with the intarval timass, axternat signeli, and the
comirunications interface by providing TMS B0S0-compatible interrupt logic with masking capability.

Data transfers batween the TMS 5601 and the CPU are carrisd by the data bus and controiled by the interrupt, chip
enable, sync, and address lines, The TMS 808G uses four of its memory-sddrers finds to select ons of 14 commands to
which the TMS 5801 will raspond. These commands allow the CPU to:

-— read the recaiver buffar

--- read the input port

- 1ead the interrupt address
-~ read TMS 5501 status

-~ issus discrete commands
~- oad beud rate register

-~ ioad the transmitter buffer
-~ load the output port

—— load the mask registar

«+ load an interval timer

1.2

The communii ars genseated by sxecutlng memory referencing instructions such ss MOV {register to mesnory} with the
mamory addrass being the TMS 5801 command. This provides o high degrae of flexibility for 1/0 oparations by tetting
the gystems programmer use & verksty of Imtructions.

BUMMARY OF CPERATION

Addressing tw TRE 5807

A convenient method for addrasiing the TMS 5501 is to tie the chip snable input 1o the highest order addrass line of ‘
the CPU's 168-14t eddress bus and the four TMS 5501 address inputs 5o the four lowast order bits of the bus, This, of
course, limits the system to 32,788 words of mamory but In many sppliestions the full 85,538 word memory
pddressing capabliity of the THS B0BD is not required,

o~ bt E i

The communicationi section of the TMS 8501 is an ssynchronous transmitter snd recaiver for sarisl communicstions
snd provides the Tellowing functions:

Programmabla baud rate ~ A CPU coramand slects o beud rate of 110, 150, 300, 1209, 24040, 4800, or 8802 baud.
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— The recaiver detects the start and stop bits of an incoming charscter sand pibuces the
cheracter in the raceive buffer,

Chieracter transmission — Tha transmitter genarstes start and stop bits for a charecter racaived from tha CPU and
shifts it out. .

Status and command signals — Via the data bu, the T8 5501 signals the status of: framing srror and ovarrun srror
tlogs; dais in the recaiver and transmittar buffers; stert end data bit dateciors; end and-of-transmission {break) signals
from external squipment. 11 2lso issues bresk signalt to externs) squipment.

Date intertses

The TMS 6601 moves dite betwesn the CPU and external deviees through its internal data bus, input port, and output
part. When date i present on tb_e__bus that it to be sent 10 #n sxternal device, # Load Qutput Port (L OP) command from
the CPU puts the data on the XO pins of the TMS BBOT by tatching it in the output port, The data remains in the port
untii another LOP command is received, When the CPU requires dets that is presant on the External Input {X1) lines, it
issses & commend that getes the dats onto the imternal deta bus of the TS 5501 and conskquently onto the CPU's
data bus at the correct time during the CPU cyctes.

Interval Tlmes

To stert @ countdown by sny of the five intarvel timers, the progrsm sslscty the particular timer by an addrass to the
THS B5O1 and loads the reguired intarvst into the timer vis tha data bus. Logding the timer activates it snd it counts
down in increments of 84 microseconids, The B-bit countars provide intervals that vary in durstion from 84 1o 18,320
microseconds. Much longar intervals can be generated by cascading the Smers through witware. When s timer reaches
2070, it generatad an interrupt that typiceliy will be usd 10 POINT to 3 subroutine that performs a satvicing Punction
suich s polling a peripharal or scenning » kaybosrd. Loading an intervad valus of zero couses B0 immediate interrupt. A
e value losded while the interval timer is counting overrides the previous value snd tha intsryal timer starts counting
dowr: the new interval. When an Interval timer resches I8ro it remaing inactive untit a new interval is loaded.
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1.3

Servicing Interrupts

The TMS 5501 provides a TMS BDBO system with several interrupt control functions by receiving external interrupt
signals, generating interrupt signals, masking out undersired interrupts, establishing the priority of interrupts, and
generating RST instructions for the TMS 8080, An external interrupt is received on pin 22, SENS. An additionat
external interrupt can be raceived on pin 32, X17, if selected by & discrete command from the TMS BOSD (See
Figure 4). The TMS 5501 generates an interrupt when any of the five interval timers count 1o zero. Interrupts sre also
generated when the receiver buffer is loaded and when the transmitter buffer is empty.

When an interrupt signal is received by the interrupt register from a particular source, a corresponding bit is set and
geted 1o the mask register. A pattern will have previousty been set in the mask register by 2 load-mask-register command
from the TMS B080. This pattern determines which interrupts will pass through te the prierity fogic. The priority logic
allows an interrupt to generate an RST instruction 1o the TMS 80BO only if there is no higher priosity interrupt that
has not been accepted by the TMS BO80. The TMS 5501 prioritizes interrupts in the order shown below:

15t —  #ntervat Timer #1

Znd —  Intesval Timer #2

3rd — External Sensor

4th  —  Interval Timer #3

5th  — Receiver Buffer |oaded

Bth — Transmitter Buffer Emptied

Tth  —~  Interval Timer #4

Bith  — Interval Timer #5 or an External lnput (X1 7}

The highest priority interrupt pastes through to the interrupt addresslogic, which generates the RST instruction to be
read by the TMS 0BG, See Table 3 for relationship of interrupt sources 10 RST instructions and Figures 6 and B for
timing telationships. )

The TMS 5501 provides two methads of serviging interrupts; an interrupt-driven system or a polied-interrypt systerm. in
an interrupt-driven system, the INT signal of the TMS 5501 is tied to the INT input of the TMS 8080. The sequence of
events will be: (1) The TMS 5501 receives [or generates) an interrupt signal and readies the appropriate AST
instruction. (2} The TMS 5501 INT output, tied to the TMS BOBO INT input, goes high signaling the TMS BOBO thast an
imterrupt has ogccured, {3) If the TMS BOBO is ensbied to accept interrupts, it sets the INTA (interrupt acknowladge)
status bit high at SYNC time of the next machine cycie. (4} If the TMS 5601 has previousty received an intgrrupt-
acknowledge-enable command from the CPU {see Bit 3, Paragraph 2.2.5), the RST instruction is transferred to the data
bus.

In a pollad-interrupt system, INT is not utedvand the sequence of avents wilt be: (1) The TMS E501 receives {or
generates) an interrupt and readies the RST instruction. {2) The TMS 8507 interrupt-peading stetus bit [see Bit 5,
Paragraph 2.2.4) is set high (the interruptpending status bit and the INT output go high simultanecuslyl. {3) At the
prescribed time, the TMS 8080 polis the TMS 5601 to see if an interruptl has otcurred by issuing a resd-
THS 5501-status command and reading the interrupt-pending hit, (4} f the bit is high, the T3S 8080 will then issue a
read-interrupt-address command, which causes the TMS 5501 to trenster the RST instruction 1o the dete bus as data for
the instruction being executed by the TMS 8080,

APPLICATIONS
Communtcations Terminals

The functions of the TMS 5501 make it particularly useful in TMS 8080 based communications terminals and generally
applicable in systems requiring periodic or random servicing of interrupts, ganeration of control signals to external
dpvices, buffering of data, and transmission and reception of asynchronous serial data. As an examnple, & system
configuration such as shown in Figure 2 can funetion as the controlier for a terminal that governs employee entrance
into & plant or security areas within & plant, Each terminal is identitied by a cantral computer through 1D switches. The
central system supplies gach terminal's AAM with up to 18 employes sccess categories applicable to thet tarmingl.
These categories are compared with pn employes’s badge cheracter wien be inserts his badge into the badge sensor, [f 2
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SIGNATURE PIN

match is not feund, a reject tight will be activated. If 2 match is found, the terminsl will transmit the employes’s badge
number and access category to the centrsl systemn, and a door unlock solencid wilt be activated for 4 saconds. The
central computer then may take the transmitted information and record it along with time and date of access,

The TMS 4700 is a 1024 x 8 ROM that contains the system program, and the TMS 4036 45 a 64 x 8 RAM that servas ss
the stack for the TMS BOBD and storage for the access category intormation. TTL chreuits control chipenable information
carried by the address bus, Signals from the CPLI gate the address bits from tha BOM, the RAM, or the TMS 5501 gnto.
the data bus at the correct time in the CPU cycle. The clock generator consists af four TTL circuits along with a crystal,
rended to maintain accurate serial data assembly and disassembly with the central Somputer.

The TMS 5501 handtes the asynchronous setial communigation between the THS BOBO and the central system ard
gates data from the badge reader onto the data bus. 11 also gates control #nd status data from the TM3 BOSD to the doar

fock and badge reader and conmols the time that the door lock remains cpen. The TMS 5501 signals the TMS B0BG .

when the badge reader or the communication Tines nded service. The funetions that the TMS 5601 is to perform are
selected by an address from the TMS BOBD with the highest order address fine tied to the TMS 5501 chip enable input
and the four lowest order lines tied to the address inputs.

GPERATIONAL AND FUNCTIONAL DESCRIPTION

This detailed description of the TMS 5501 consists of:
INTERFACE SIGNALS — a definition at each of the circuit's external connections

COMMANDS — the address required to select ach of the TMS 5501 commands and 2 description of the response to
the command,

INTERFACE SIGNALS

The TMS 5501 communicates with the TMS BO80 vis four address lines: a chip enable ling, an eight-bit bidirectiona!
data bus, an interrupt fine, and a syac line, It communicates with system components ather then the CPU via eight
external inputs, eight externa! outputs, a serial receivgr input, a serial transmitter autput, and an external sensor input,
Table 1 defines the TMS 5501 pin assignments and describes the function of eack pin,

TABLE®
THS 5501 PIN ASSIGNMENTS AND FUNCTIONS

DESCRIFTION
INPUTS

CE 18 Chip enable—When CE is low, the TMS 5501 address decoding is inhibited, which prevents
execution of any of the TMS 5501 commands. .
A3 17 Addrass bus—AJ through AQare the lines that are addressed by the TMS BO80 to select 2 particular
AZ 16 TM5 5501 function.
Al 15
AD 14 .
SYNC 19 Synchronizing signal—The SYNC signai is issuet by the TMS 8080 and indicates the beginning of a
machine cycle and availability of machine status. When the SYNC signat is active (high), the
TS 5501 will monitor the date bus bits DO {intarrupt acknowledge! and 01 (ﬁ-(:'l, data output
functton).
RCV 5 Receiver serial data input line—RCVY must be heid in the inactive {high} state when not receiving

date. A transition from high 10 low will activate the recsive circuitry,

SIGNATURE PIN

X0
X1y
iz
X3
Xid
X B
Xig
X7

HENS

Do
D1
02
D3
D4
21
[+1:]
D7

INT

Vs
" Vgp
veo
Vpo
3]
2

34
38
7
36
36
34
33
32

22

4
25
26
27
28
2

3t
40

MM W —

TABLE 1 {oontinued)}
TiAS BEOT PIN ASSIGNBMENTS AND FUNCTIONS

DESCRIFTION
N TPUTS
Extarnal inpuis—These eight external inputs arg gated to the daty bus when the read-externat-inputs
function is addressad. Externat input n is geted 50 date bus bit n without convarsion,

External inmterrupt sensing — A transition from fow 1o high at SENS sets a bit in the interrupt
ragister, which, if enabled, geaeratss an interrupt to the TMS 8080,

OUTPUTS

External outputs—These aight external cutputs are driven by the complement of the output
ragistar; ie., if output register bit n is loaded with 3 high low! from data bus Bit n by a Joad-
output fegister command, the extarnal output nowili bealow (high). The external cutputs change
only whan g load-output-register Tunction is addressed.

Transmitter serial data cutput line—~This line remzins high when the TMS 5501 is not transmitting.

DATA BUS {NPUT/OUTPUT

[rata bus - Data transfers betwesn the TMS 5501 and the TMS BDOBO are made via the B-bit
bidirectional gata bus. D0 is the ESB, D7 is the MSB.

Interrupt—When active (highl the INT output indicates that at least one of the interrupt conditions
has occurred end that its corresponding masi-register bit is set.

POWER AND CLOCKS

Ground reference

Supply voitage {~B ¥ nominal)
Supoly voltege 15 V nominat}
Supgpty voltage (12 V nominat)
Phase 1 clock

Phase 2 clock
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2.2 TMS$ 5501 COMMANDS

The TMS5 5501 operates as memary device for the TMS BOBG. Functions are initiated viz the TMS 8080 address bus and
the THS 5501 address wmputs. Address decoding to determine the command function being issued 55 defined in Table 2.

TABLE 2
COMMAND ADDRESS DECODING
Whan Chip Enable Is High

A3 A2 A1 AQ COMMAND FUNCTION PARAGRAPH
L L L t Readreceiver buffer R8n -+ Dn 221
L L L H Readexternal inputs Xln - Dn 222
L L H L Readinterrupt address  BS5T—+ Dn 223
L . L H H ReadTMS 5501 status  (Status) ~ Dn 224
L H L L lssue discrete commands See Figure 4 2.25
L H L K Load rate register See Figure 4 2286
L H H L Lpadtransmitter butfer On—~ 7Bn 227
i H H M Loadoutput pert n -~ X0On 228
H L L L Load mask register . Dn~MRn 229
H & t H Loadinterval timer t e~ Timer 1 2710
# . H L Loadinmervaltimer 2 Dn— Timer 2 2210
H L H H Loadintervsl timer 3 On - Timer 3 2210
H H L L Loadinerval imer 4 Dn—+Timerd = 22.10
H H L H  Losdinterval timer 5 D~ Timer 5 2210
H H H L No function '
H H H H  Ngfunetion

ABn * Racewer bulfer bir n

On - Data bus 5O terminat »

Xin - External input tereminat n

RST 11 (1A9) (141) (1Agh 1 11 (see Tabia 3

TBA T ansmis butterbitn .

XOn  Qutput register bt n

MRR - Mask ragester bit A

TABLE 3

AST INSTRUCTIONS

DATA BUS BIY SNTERRUPT CAUSED BY

0 1 2 3 45 6 7

H HHL L L H H Interval Timer 1

H K HH L L H H Inerval Time: 2

H H H L H L H W External Sensor

H HHHH L H H Inerval Timer 3

H H H & L H H H Receiver Butfer

H B HH L H H H Transmitter Buffer

H H H L H H H H Interval Timer 4

H H HH HE H H H Interval Timer 5or X17

The foliowing paragrephs define the functions of the TMS 5501 commands.

2.2.1 Read reesiver buffer
Addressing the read-receiver-buffer function causes the receiver butfer contents to ba transferred 1o the TMS 8080 and
clears the recaiver-butfer-loaded fleg.

2.2.2 Road externgl input lings
Addressing the read-extarnal-inputs function transfers the states of tha gight external input lines to the TMS 8080,

2.2.2 Reed interrupt addren
Addressing the read interrupt gddress function transfers the current highest priority interrupt address onto the data bus
as resd data, After the read operation is completed, the corresponding bit in the interrupt register is reset,

t the read-interrupt-address function is sddressed when there is no interrupt pending, a false interrupt address will be
read. TMS 5501 status function should be addressed in order to determine whether or not an interrupt condition is
pending.

2.2.4 Read THMS 5501 status

Addressing the reat-TMS B501-status function gates the various status conditions of the TMS 5501 onto the data bus,
The status canditions, available as indicated in Figure 3, are described in the following paragraphs.

BIT: 7 [} S 4 3 2 1 [
START | FULL INTRPT XMIT RCV SERIAL|OVERAUN | FRAME
BIT BIT PENDING| BUFFER | BUFFER | RCVD |ERROR ERROR
DETELT| DETECT EMPTY | LOADED

FIGURE 3-DATA BLS ASSIGNMENTS FOR TMS 6501 STATUS

Bit @, framing srror

A high in bit 0 indicates that a framing error was detected on the last character received (either one or both stop bits
were in srror}. The framing error flag is updated at the end of each character. Bit © of the TMS 5501 status will remain
fligh until the next valid character is received.

Bit 1, overrun error
A high in bit 1 indicstes thet a new charactsr was loaded into the receiver buffer before a previous character was read
out. The overrun arror flag is clesred each time the read-/O-status function is addressed of a resel command is issued

Bit 2, serinf recaived duta .
Bit 2 monitors the receiver serial data input line. This line is provided as 2 status input for use in detecting g bresk and
for test purposes. 8it 7 is normally high when no data is being received,

Bit 3, receiver buffer loadsd

A high in bit 3 indiciates that the receiver buffer i5 loaded with 2 new character. The receivar-bufferfoaded Hag remains
high untit the resd-recaiver-butfer function is addressed [at which time the flag is cleared}. The reset functiar also clears
this fiag.
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- Bit 4, transmitter butfar smpty

A high, in bit 4 indicates that the transmitter bulter register is empty and ready to accept & character, Note, howaver,
that the serial transmitier register may be in the pracess of shifting out & charscter, The reset funetion sats the
iransmitter-buffer-smpty flag high.

Bit 8, interrupt pending
A high in bit & indicates that one or more of the interrupt conditions has oceured and the corresponding interrupt is
enabied. This bitis the status of the interrupt signal INT.

Bit §, Tull bit detectad
A high in bit 6 indicates that the first data bit of 3 receive-dlata character has been detacted. This bit remains high untit
the entirg character hag been received or until a reset is issued and is provided for test purposes.

Bit 7, start bit detected
A kigh in bit 7 indicates that the start bit of an incoming data character has been detected. This bit remains high untit
the entire character has been received or until a reset is asued and is provided for test purposes,

2.2.5 huue discrete commands

Addressing the discrate command function causes the TMS 5501 10 interpret the data bus information according to the
foltowing descriptions, See Figure 4 for the discrete command format. Bits 1 through 5 are Iatched until 5 different
discrete command is received,

NORMALLY LOW

s P,

BIT:| 7 6 5 4 3 2 i 0
iNT.
NOT NOT TEST TEST INY. 7
ACK. BREAK | RESET
USED USED BIT 8IT ENABLE SELFCT
H: Enables interrupt acknowledge :i [:H: Reset
£.: Inhibits interrupt acknowiedge L. No action
H: Selects Xi 7 H: L Sets XMT output low

i Sefects interval timer 5 1 H Sets XMT output high

FIGURE 4—DISCRETE COMMAND FORMAT
Bit 0, retet
A high in bit O will cause the following:

1} Tha receiver buifer and regisier sre clessed 20 the sesrch mode including the receiver-buffer losded flag, the
sl_ar1—bit~dewc'.ed flag, the full-bit-detectet flag, and the overrun-error Fag. The receiver buffer is not cleared and
will contain the last character received.

2} The transmister data output is set high {marking). The transmitter-bufter-empty fleg is set high irdicating that the
transeitter buter is ready to accept a character from the TMS 8080,

3} The interrupt register. is cleared except for the bit corresponding to the wansmitter butfer interrupt, which is set
high. . -

4} The intarval timers gre inhibited,

A low in bit O causes no action. The reset function has no affect on the outpus port, the external inputs, inferrupt
acknowledge enabte, the mask register, the rate register, the transmitter register, or the transmitiar buer.

Bit 1, broak -
Adow in Bit T cautes the irensmitter dete output (o be reset tow lspacing)

1£ bit 0 enc big 1 are both high, the raset function will evarride.

Bit 2, intarvugst 7 salet
interrupt 7 may bz penernted sither by a Jow 0 high transition of extarnal input 7 or by intervat timer 5,

A high in bit 2 salects the interrupt 7 source to bs the transition of external input 7, A low in hit?2 selects t
interrupt 7 source to b interval timar B.

Bit 3, interrupt acknowiedge enable
The TMS BEDt decodes date bus (CPU status) bit 0 at SYNC of sach machine eycla to determine if an inferru
acknowledge is being lssued. '

A high in bit 3 ensbles the TMS 5501 to accept the interrupt acknowiedge decode. A low in bit 3 causes the TMS 550

to ignore the interrupt scknowisdge decode,
Bit 4 and bit 5 are used only during testing of the TMS 5507, For correct system operation both bits must be kept fov

Bit 6 and bit 7 are not used and can assume any valug.

2.2.8 Load rats register

Addressing the load-rate-register function causes the TMS 5501 to foad the rate register from the data bus and interpr
the data dits {See Figure 5) as follows.

BIT: 7 & & a | 3 2 1 0
STOP | 9600 | 4800 | 2400 | 1200 300 150 110
BITis) ! bavd | baud | haud baud | baud | baud baud

LH; Cne s1op hit

L Two stop bits

FIGURE 5-DATA BUS ASSIGNMENTS FOR RATE COMMANDS
Bits O through 8, rate salant

The cate selact bits (bits O through 8) are mutually exclusive, Le., only ane bit may be high. A hugh in bits O through
will select the baud rate for both the transmitter and receiver circuitry as defined below and in Figure §-

Bitd 110 baud

Bit 1 150 baud
Bit2 300 baud
Bit3 1200 baud

Bit4 2400 baudg
Biz 5 4800 baud
Bitd 9600 baud

it more than one Bit is high, the highest rate indicated wilt resuit. If bits O through 6 are alf tow, both the receiver ary
the transmitter circuitry will be inhibited.



Bi1 7, stop bits

Bit 7 determines whether one or two stop bits are to be used by both the transmitter and receiver circuitry. A high in

bit 7 salects one stop bit. A low in bit 7 selects two stop bits.

1.2.7 Load transmitter bullsy

Addressing the foad-transmitter-buffer function trensfers the state of the data bys into the transmitter butar.

2.2.8 Load output port

Addressing the load-cutput-port function transfers the state of the data bus into the cutput port. The data is tatched

and remains on XO 0 through XG 7 as the complement of e data bus unti] new data is losded.
2.2.% Load maak register

Addressing the load-mask-register function toads the contents of the data bus into the mask ragister.
bit r epables interrupt n. A fow inhibits the corresponding interrupt.

2290 Load timer n

A nigh in dsts bus

Addressing the load-timern function loads the contents of the data bus into the zppropriate interval timer. Time
intervals of from B4 us (data bus = LLLLLELH) to 18,320 ps (data bus HHHHHHHHK] are counted in 64.us, steps,
When the gount of interyal tirner n reaches 0, the bit in the interrupt register that corresponds to timer nis set and

an interrunt is generated. L oading sif lows causes an irterrupt immediately.

3. TS 5801 ELECTRICAL AND MECHANICAL SPECIFICATIONS

3.1  ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE
[UMELESS OTHERWISE NOTED)®

Supply voltage, Voo lsee Note 13 . . 0 0 0 . 0 o L L

Supply voltage, Vo isee Note ¢ .

Supply voltage, Vgg {see Note 1} . . .

All input and output voltages (ses Nots 1)

Continuous power dissipation ., |, . . . Lo

Operating free-zir temperalure rgnge . . . ., .,

Storage temperature range . . . . . . . . . . ... ..

. 03V 20V
~D3VI 20V
—£3Vie20V
-03Vto20V

N R

0°C 10 70°C
-65°C 10 160°C

“Strowed beyond thoeo liered undar “Abgotute Marimum Hatings” may cause permanent dermege 1o the gaviea. This it & $tresd reting anly
and functigng! oparstion of the dovice et thees or &ny ather conditiond heyoad there indiceted In the "RAacommended Opereting
Conrditions’ saction of this spacification ix ngt implisd. E xposure to sbedluie.mezimumrated conditions tor artendod pericds mey e'fect

davicn retistitiny.

NQTE 1: Ungar ahsoluts meximum vatings yvoitege vatugs sre with respact 10 the normally mos negative supolfy veltage Vgg {rubstreiel.

Throughaut the remalbder of this dats sheat, voltsge values ere With faspect to Vgg unisis othenwise notad.

332 RECOMMENDED OPERATING CONDITIONS

MEN  NOM  MAX JUNIT
Supply voliege, Vg 476 & -7V
Supply voltage, Vop 4786 5 B2B| V
Supply voltsg, Vop 1.4 17 1281 V¥
Supply voltage, Vgg o v
High-levat input voltags, Vi el inputs sxospt clocke) 3.3 Wpeti) W
High-tavat clock input vhitegs, Viggar ¥Ypp-1 Yop*i] ¥
Low-level input voltage, Wy (st inputs excent clocks) {see Note 2) -1 o8 v
Lowlovel clock input voltags, ¥1y () Iwea Note 2¢ —1 08} v
Operating tran-air tempareturs, Ty E [:] Wi c

NOTE 2: Yhe slgebraic convantlon ahera the ot negative Himit ie designated es minimum io uesd In this spetification for logic valtigs tavate anty.

SELMH

3.3 ELECTRICAL CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS

(UNLESS OTHERWISE NOTED]

PARAMETER TESYT CONDITIONS RN RAR TORIT
I Inpus current fany input excapt Wy =0V 10 Voo 10} A
ciocks and data bus!
| Vi) Clock input eurrent, Vilgi = 0V to Vpn BRI
{08! Input curren:, datg bug Vipgr 8V we Voo, CEatgV -$00 | pA
YOH High-fave! autput voltege IoH = 400 uA 37 v
VoL Low-levs! autput voltage gL = 1.7 mA, ATV
H v Average supply current from Vg -1
e Clav Average supply current from Vo 228:3;:9;! et} = 480 M. 100 § ma
fo0gu Ayerege suppiy current from VpD 40
[+ Capacitgncy, any input #xcept clock Voo = ¥pp=Vas =0V, 10
Cien Clock input capecitanca Vgg = —4.75t0 —H25V, 1= 1 MMz, 75§ pfF
Cy Dulpul capscitance All othes psns a1 O V 20
24 TIMING REQUIREMENTS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS
(SEE FIGURES b AND 6}
MIN  MAX [UNIT
Teisl Clack cycle time 480 2000} s
el Clock e time 5 50 ns
teio) Cigck 1ol ume 5 S0 ns
Tuia1) Puise width, clock ¥ hagh &0 P
Twipd) Puise width, clock 7 high 350 360 s
1giol ¢ Delay tme, clock T law to clock 2 i) e
laladstt  Delay tme, clack 2 to clock 1 35 p
IgipTHp2l Delay tme, clock 1 gh to clock 2 {1sme briween leading edges? 130 "54"
sutadi Address seup nme = e
te{CE} Chip-enable setup time 50 as
tytdal Dsta werup tme 50 s
tyafayne)  SYRC setup nime 50 ns |
tguix !} External inpust tetup time Ef E
thiadgt Address hotd time a s
tHICE) Chip-enable hold tims 10 e
th{da} Deto hold time 19 o
Ehizynct Sync hold 1ime 10 s
[T Externgl ifput hold time ) s
Twigang H) Pulse width, sensor input high &0 ns
Twlggns L) Pulse width, songor input 1ow 500 s
tolgany.inil DEiay time, sansar to interrupt (time betwaen tesding sdges) 2000, ns
tetegrinti  Delay time, RST inttruction to intsrrupt ftime between trailing edges) 500! ns
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Bit 7, stop bits
Bit 7 determines whether ong or two stop bits are to be used by both the transmitter and receiver circuitry. A high in
bi1 7 selects ane stop bit. A low in bit 7 selects two stop bits.

2.2.7 Load transmitter buffer

Addressing the load-transmitter-butfer function transters the state of the data bus into the transmitzer buffer.

2.2.8 Load gutput port

Addressing the foad-output-port function transfers the state of the data bus into the output port. The data is latched
and remnains on X0 0 through X0 7 as the complement of the data bus until new data is loaded.

2.2.9 Losd wmask rogister

Addressing the load-mask-register function loads the cantenss of the data bus into the fnask register, A high in date bus
bit n epables interrupt 1. A Jow inhibits the gorresponding interrupt.

2.210 Lozd timer n

231

Adcirpssing the load-timern function loads the contents of the data bus into the appropriste interval timer. Time
intervals of from 64 ps (data bus = LLLELLLH) to 16,320 ps (data bus HHHHEHHH) are counted in 64-us, steps.
When the count of interval timer n reaches 0, the Dit in the interrupt register that corresponds to timer nis set end
an interrupt is generated. Loading ali lows causes an interrupt immediately.

TMS 5501 ELECTRICAL AND MECHANICAL SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE
{UNLESS OTHERWISE NOTED}®

Supply voltage, Vi tsee Note 1) LAV I0Y
Supply voltage, Vpp (see Note 1 ~03Vio20V
Supply volage, Vgg {see Note 1} D3Vt 20V
All input and outlput voitages {see Note 1) ~03v w0V

Contireous power dissiPation . . . . . . . L L L L . e o e e 1IW
Operating free-air tempersturcg range . . . . . . . . . 0°Cte 70°C
Storsge tEMPErature 1ANGE . . . . L . . . . .. . e e e ~65°C 10 150°C

Strazesr beyond those Hated undar © Atsciute Maximum Rafingd” may csuss parmanan: damsge to the device, This iz o strees rating ondy
wnd funstiome! operation of tha devies st these or any other canditions hevend thows indicated is the "Recommandsd Operating
Congiticrt' section gf This speciicetion is not Implhisd. Evpoture to absaiute-maximum . rated condgittons far extended perioay miy sffocr
dovice ralinbiltty,

NOTE 1. Under sba0iy1e maximym rgtings voltage veluae ore with respdct 1o The normelly most regetiva sudpiy voliege, Vag faubstrets),

Trroughout the rameingsr of this dets shest, voltegs vatues gre with respect 1o Vg unlies Stharwl nored

2,7 RECOMMENDED OPERATING CONDITIONS

i NOM MAX [URIT
Suppiy voltage, Vgg ~47% ~B -b25; V
Suppty volisge, Voo 475 5 8251 ¥V
Supply voltege, Vpp 174 12 1281 V
Supply voltege, Vg 0 v
High tvel ingut voltage, Y sl inputs except cibeky) 33 Vel V
High-levat eleck input volise, Visita) Yop-i vport V
Low-lavel input voltage, Y31, Lell inputs excopt clocke! fres Nots 2) -1 o8l v
Loweisva! dock inpus voltegs, V)i () (sse Note 21 -1 08§ V
Qpareting fras-sir mmperature, T4 0 ] e

MNOTE 2: The sigabraie convention whare the moe negative Himit ie designeted se mintmum ls used In thit pecifization for inglc voltage lavels ity

33 ELECTRICAL CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING CONDATIONS

{UINLESS OTHERWISE NOTED)

PARAMETER TEST CONDITIONS MEN  MAX JUNIT
2 ™
" :::::n:;;::; put axeent Vi< 0V e Vee 16 | wA
[ Ciock input current Vigi =0V 1o Vpop N 10 | A
114DB} input currens, dats bu Viipp) =9V o Ve, CEatQV -100 | #A
VoM Hiph-tevet cutput voitage g = 400 uA 37 v
Vo Love-lovel outpu valrage pf, = 1.7 mA, 04TV
'Eﬁ g Averspe supply turrent rom Vg -1
'Ccié:i Avpiage suppty current from V:C Operating at tegn) = 480 s, 100 | mA
In0avi Avarsge supniy current from Vop Tas2© al
C; Capacitanca, any input Bxceat clock Vec=Vpp e Vgs =0V, 0
Ciien Liock wnput capacitance Vg = ~4.751 528V, T=1MHz, 5] of
Ca Duiput capegriance Albather pens 21 O W 0
34  TIMING REQUIREMENTS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS
{SEE FIGURES 5 AND 6}

WHN  MAX | UNIT
tein) Clock cycle time 480 20801 ns
Yrig) Clpek rise time 5 50} ns
Triat Clock faft tme 5 501 m
Yt} Pulse wadth, clock 1 high &0 s
Tlp Puise width, clock 2 high 200 3001 ne
gia1L 21 Dulsy nme, clock 1 fow 1o clock 2 [ a5
tytp2ptt  Delay tme, clock 2 1o clogk | 70 £
Lol Ha 2l Delay tme, clock 1 high to cinck 7 feme brtwesn leasding edges! 130 ns
tsutad) Adtdress setup time 50 s
Yu{CE) Chip#rable tatup time ) T
guida) Date setup tima 50, ns
tryteyrcl Sync swiup time 50 oy
tuiX b External input setup Time 50 £
thiad) Adgdress hold tme 4 ]

m} Chip-gnghle hold hims iQ s
thida} Dgta hold 1ima i) s
inaynel  Svnchald time 19 s
th{X1i] Ewiernal input hoid time K] e
Twisang #)  Pulse width, senzor imput high 500 s
Twleans L) Pulse wedth, sensor input fow 500 g
tefzans.iny) Delsy time, sensar to nwrrypt (time berween feading adges) 2000 s
tglayraty  Delsy time, RET instructuion to intaerupt {nime between trailing odgey! 50C¢| s




35 SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED
OPERATING CONDITIONS (SEE FIGURES G AND 7)

PARAMETER TEST CONDITIONS | MIN  RAX | UNIT
PIX Data bus output mtmb?e li-rrw __ €y = 100 oF, o0;
Xz Dara bus cutpus disable time to high-impedance siate = 13k0 2a]| ne

R Extarnef deta output propsgation detay tirme from 92 Lo G| ne
av
RL = 1.3k}
THS 5501
oureuT
I\ T~ 100 pF
Cy inciudaes probe snd jig cepecitprce
LOAD CIRCUIT
I teigl <} —q !-sm telpl
{ 1 : 1
Lt ) mrbpstsd lrm-ﬁ o 1 P—-——-—-‘L!dlmwzp
@1 i
‘W@?]M : trig) ""i R m-m@l
82 td!ww;z;w}ﬂ——ﬂwuwwn X i
crip 1w(cza-;o.-_..‘ ; i
enasLe LROY !
1‘u{rym:}-f&\————51‘ lh(syncl{.p.-.....oi l% ; |
:
SYNC 7# . : i \ | {
e thige) ' l&m-—--ﬂiwwu‘l’zx ! 1K Z it}
Hi.Z2 U
oo m j rm—@(l ! QUTPUT DATA VALID #’”‘Hx-z
L — hlgat g ——el ! ! i
Hi-Z
o1 I Mo, | QUTPUT DATA VALID
el . (T i i
D2.07 | OUTPUY DATA VALID >§ﬁl.z
bt Ty {at) ! l-—-—-o}—lh(ed;
1 P
A0-A3 W 1 READ FUNCTION ARDRESS
I'o——o;—‘m(xn ) In-—m«:—imx;}
EXTERNAL ' EXTERNAL INPUT DATA
1HPUTS

NOTE: For 1 or $F inpPuts, high end 1ow timing pointa gre Q0% snd 10% of Virg ARGar icing points are the 50% lavel

FIGURE 8- READ CYCLE TIMING

LEL MK

fiaiiy
ENABLE

EYNC

o,

C2-07

ADAS ¥IRITE FUNCTION ADDRESS

EXTERMNAL i sama 2
e o
DUTPUTS PRE. DUS EXTERMAL QUTPUT ?ATA

i
% MEW DAYTA

NOTE: For $1 end ¢ inpuis, high and low tlming pointy zro 90% sng 10% of Viktgy Al other timing points are the 50% leval,

FIGURE 7-WRETE CYCLE TRAING

f“"‘wﬁma |-u¢lm=r»—| tlsang L)"*%

SENSOR
- dferneinz) -i

IRTERRUPT

. j - ;

RST INSTRUCTION H Eelrszint—ad
ONDATA BUS

(328 Mot T}
ROTES: 1. The ABT instruction aecurs durlng the cutiut date velid 1ima of e raad Tyein

2. Al timing patnte sre B0% of Vg,

FIGUNE 8- SENSORANRTERRUFT TIMING
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38 TERRINAL ASSICHNASENTS

i
A
27
2
110
§i1
812
113
314
118
18
g7
{18

3.7 MECHANICAL DATA

A0-PIN CERARIC PACKAGE

2630 MAX

6"‘{"

HDEX:
oot \}0
i H O
ke 0.000 £ 0.0%0 —5) 0020
N

StATING

“PLANE ? |

0018 + 0.003-0] jo-
0.010 NOW PN BRACING S HWB T2

fBex fars Al

0.610 of its true iongitudinal position relptive 1 ping t and 40,
B, AH dimansions ark in inchas unlem otharwles noted.

1 nws:uu

$
DYED £ G0N
%

~0.097 HOM

meeendl PE—-0 O30 1 003G

0.0 2 ¢ B1D

NOTES: A. The rus-position pin spacing iy 0,100 batvosn contartings. Eech pin centeriing is ineated within




