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ADVANCED MICRO DEVICES

80C51BH/80C31BH/80C52T2/80C32T2

CMOS Single-Chip Microcontrollers

28E D

B 0257525 0032289 9 M AMD

'
T-Uq4-19-07

Industry Standard CMOS Microcontrollers
Low Power Modes—Idle & Power-Down
32 Programmable 1/0 Lines

Two 16-bit Counter/Timers

Programmable Serial Channel

- Five-source, two-level interrupt Structure
- Boolean Processor

64K bytes Program Memory Space

® 64K bytes Data Memory Space

DISTINCTIVE CHARACTERISTICS

RAM ROM
(bytes) (bytes)
80C31BH 128 -
80C51BH 128 4K
80C32T2 256 -
80C52T2 256 8K

R

80C51BH = 80C31BH+4K bytes ROM
80C52T2 = 80C32T2+ 8K bytes ROM

The 80C51BH and 80C31BH are CMOS versions of the
Industry-standard 8051 architecture. The 80C52T2 and
80C32T2 are identical products except they contain double
the on-chip memory.

Both the 80C51BH and 80C31BH include 128 bytes of
RAM, while the 80C52T2 and 80C32T2 include 256 bytes
of RAM. The 80C51BH als¢ includes 4K bytes of custom,
ROM program memory and the 8005272 Incltdes 8K bytes
of ROM. The 80C52T2 gnd 80C32T2 aré CMOS equivas]
lents to the 8052AH and 8032AH except lhey contaln two!
timers (T2) instead of lhree

- £l
These CMOS produéts fefalf ail 6f the: features of thelrf
NMOS counterparts: 32-1/0: tines; two™16-bit “counters

e I

GENERAL DESCRIPTION

! Dowﬁ mode,” the RAMls saved and all other functions are

timers; a full-duplex serial port; a five-source, two-level
interrupt structure; and an on-chip oscillator and: clock
circuits,

In addition, all CMOS 80C51-based products have two
software-selectable modes of reduced activity for further
power conservation—Idle and Power-Down. In the ldle
mode, the. CPU is frozen: whila the RAM, timers, serial port,
and: Interrup¥systéni ¢onlina: o function. In the Power-

sE!OCS.'ZTZ and - 00321’2 In PLCC packages offer
Improvéd noise folsfance by: uithzmg previously unused
ping for: additional Yog-and: Vss connections.
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CONNECTION DIAGRAMS
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ADVANCED MICRO DEVICES

AMD commodity products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: a, Temperature Range

b. Package Type

c. Device Number

d. Speed Option

e. Optlonal Processing

80C51BH

L—— b, PACKAGE TYPE
P = 40-Pin Piastic DIP (PD 040)
N = 44-Pin Plastic Leaded Chip Carrier (PL 044)

a. TEMPERATURE RANGE*®
Blank = Commercial (0 to +70°C)
| = Industrial (-40 to +85°C)

Commodity Products

T——— e, OPTIONAL PROCESSING

¢. DEVICE NUMBER/DESCRIPTION
80CS518H/80C31BH/80C52T2/80C32T2
CMOS Single-Chip Microcontrollers

Valid Comblnations
80C51BH
PN 80C518H-1
1P, IN 80C31BH
80C31BH-1
80C31BH-20
P, N 80C52T2-1
IP, IN 80C32T2-1

range.

*This device will also be available in Military temperature

c8E D WM 0257525 0032292 9 W AMD

ORDERING INFORMATION -
T-49-19-07

Blank = Standard processing

d. SPEED OPTION
Blank = 0.1 to 12 MHz
~-1=0.1 to 16 MHz
-20=0.1 to 20 MHz (preliminary)

Valid Combinations

Valid Combinations list configurations planned to be
supported In volume for this. device. Consuit the local
AMD sales office to confirm availability of specific valid
combinations, to check on newly réleased valid combi-
nations, and to obtain additional data on AMD's stan-
dard military grade products.

74
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PIN DESCRIPTION

Port 0 (Bidirectional, Open Draln)
Port 0 is an open-drain bidirectional {/O port. Port O pins that
have 18 wriiten to them float, and in that state can allow
them to be used as high-impedance inputs.

Port 0 Is also the multiplexed Low-order address and data
bus during accesses to external Program and Data Memory.
In this application it uses strong internal pullups when
emitting 1s. Port 0 also outputs the code bytes during
program verification in the 80C51BH. External pullups are
required during program verification.

Port 1  (Bidirectional)

Port 1 is an 8-bit bidirectional 1/0 port with Internal pullups.
The Port 1 output buffers can sink/source four LS TTL
inputs. Port 1 pins that have 1s written to them are pulled
High by the internal pullups and can be used as inputs while
in this state. As inputs, Port 1 pins that are externally being
pulled Low will source current (lj. on the data sheet)
because of the internal pullups.

Port 1 also receives the Low-order address bytes during
program verification.

Port 2 (Bldirectlonal)
Port 2 i3 an 8-bit bidirectional 170 port with Internal pullups.
The Port 2 output buffers can sink/source four LS TTL
inputs. Port 2 pins having 1s written to them are pulled High
by the internal pullups and can be used as Inputs while in
this state. As inputs, Port 2 pins externally being pulled Low
will source current {j.) because of the internal pullups,

Port 2 emits the High-order address byte during fetches
from external Program Memory and during accesses to
external Data Memory that use 16-bit addresses (MOVX
@ODPTRY). In this application it uses strong internal pullups
when emitting 1s. During accesses to external data memory
that use 8-bit addresses (MOVX @Ri), Port 2 emils the
contents of the P2 Special Function register.

Port 2 also recelves the High-order address bits during ROM
verification.

Port 3  (Bldirectional)
Port 3 is an 8-bit bidirectional 170 port with internal pullups.
The Port 3 output buffers can sink/source four LS TTL
Inputs. Port 3 pins that have 1s written to them are pulled
High by the internal pullups and can be used as inputs while
in this state. As Inputs, Port 3 pins externally being pulled
Low will source current (lj) because of the pullups.

Port 3 also serves the functions of various special features
as listed below:

Port Pln Alternate Function

P30 RxD (serial input port)

P31 TxD (serial output port)

P32 NTo (external interrupt 0)

P33 INTy (external Interrupt 1)

P34 To (Timer 0 external input)

P35 T1 (Timer 1 external input)

P3g WR (external Data Memory write strobe)

P3.7 RD (external Data Memory read strobs)

RST Reset (Input, Active High)
A High on this pin (for two. machine cycles while the
oscillator is running) resets the device, An internal diffused
resistor to Vgg permits power-on reset, using only an
external capacitor to Veg.

ALE Address Latch Enable (Output, Active High)
Address Latch Enable is the output pulse for latching the
Low byte of the address during accesses to external
memory.

In normal operation ALE s emitied at a constant rate of 1/6
the osclllator frequency, allowing use for external-timing or
clocking purposes. Note, however, that one ALE pulse is
skipped during each access to external Data Memory.

PSEN  Program Store Enable (Qutput, Active Low)
PSEN is the read strobe to externat Program Memory. When
the 80C51BH is executing code from external program
memory, PSEN Is activated twice each machine cycle—
except that two PSEN activations are skipped during each
access to external Data Memory. PSEN is not activated
during fetches from internal Program Memory.

EA External Access Enable (Input, Active Low)
EA must be externially held Low to enable the device to
fetch code from external Program Memory locations 00004
to OFFFH. if EA is held High, the device exacutes from
Internal Program Memory unless the program counter
contains an address greater than OFFFH,

XTAL{ Crystal (Input)
Input to the inverting-oscillator amplifier, and input to the
internal clock-generator circuits.

XTAL2 Crystal (Output)
QOutput from the Inverting-oscillator amplifier,

Vec Power Supply
"Supply voltage during normal, idle, and power-down
operations,

Vgs Clrcuit Ground

7-49-19-07
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FUNCTIONAL DESCRIPTION
Oscillator Characteristics

XTAL4 and XTAL are the input and output, respectively, of an
Inverting amplifier which is configured for use as an on-chip
oscillator (see Figure 1). Either a quartz crystal or ceramic
resonator may be used.

To drive the device from an external clock source, XTAL
should be driven while XTAL3 is left unconnected (see Figure
2). There are no requirements on the duty cycle of the
external-clock signal since the input to the internal clocking
cireuitry is through a divide-by-two flip-flop, but minimum and
maximum High and Low times specitied on the data sheet
must be observed.

._E l 1 XTAL

m
B

c8E D MM 0257525 0032294 2 EE AMD

, TC003383

Figure 3. Idle and Power-Down Hardware

TABLE 1. PCON (Power Control Reglster)

{MSB) (LSB)

SMOD| - - - GF1 | GFO | PD | IDL

Position

Flgure 2, External Drive Configuration
Note: Diferent from NMOS car fig

idle and Power-Down Operatlon

Figure 3 shows the Internal Idle and Power-Down clock
configuration. As illustrated, Power-Down operation freezes
the oscillator. Idle mode operation shows the interrupt, serial
port, and timer blocks to continue to function while the clock to
the CPU is halted.

These special modes are activated by software via the Special
Function Register, PCON (Table 1). its hardware address is
87H; PCON is not bit-addressable.

If 1s are written to PD and IDL at the same time, PD takes
precedence. The reset value of PCON is "0XXX0000."

Symbol Name and Description
Vss SMOD | PCON.7 Double-baud-rate bit. When set to a
i 1, the baud rate Is doubled when
= the serial port is being used in
TC003411 either modes 1, 2, or 3.
Flgure 1. Crystal Osclllator - PCON.6 (Reserved)
- PCON.5 (Reserved)
- PCON.4 (Reserved)
NC XTALp GF1 PCON.3 General-purpose flag bit
EXTERNAL GFO PCON.2 General-purpose flag bit ]
OSCILLATOR XTAL4 PD PCON.1 Power-Down bif, Setting this bit
SIGNAL activates power-down operation,
Vss DL PCON.0 | ldle-mode bit. Setting this bit
I activates Idle-mode operation.
= ldle Mode
TC003382

The instruction that sets PCON.0 is the fast instruction
executed in the normal operating mode before Idle mode is
activated. Once in the Idle mode, the CPU status is preserved
in its entirety: the Stack Pointer, Program Counter, Pragram
Status Word, Accumulator, RAM, and all other registers
malntain their data during Idle. Table 2 describes the status of
the external pins during Idle mode.

There are two ways to terminate the Idle mode. Activation of
any enabled interrupt will cause PCON.O to be cleared by
hardware, terminating ldle mode. The interrupt is serviced, and
following RETI, the next instruction to be exscuted will.be the
one following the Instruction that wrote a 1 to PCON.0,

The flag bits GFO and GF1 may be used to determine whether
the interrupt was received during normal execution or during
the Idle mode. For example, the instruction that writes to
PCON.O can also set or clear one or both flag bits. When ldle
mode is terminated by an enabled interrupt, the service routine
can examine the status of the flag bits. )

The second way of terminating the Idle mode is with a
hardware reset. Since the oscillator Is still running, the

80C51BH/80C31BH/80C52T2/80C32T2

This Material Copyrighted By Its Respective Manufacturer
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24k

hardware reset needs to be active for only 2 machine cycles
{24 oscillator periods) to complste the reset operation.

Power-Down Mode

The instructibn that sets PCON.1 is the last executed prior to

going into Power-Down. Once in Power-Down, the oscillator is,

stopped. Only the contents of the on-chip RAM are preserved.
The Special Function Registers are not saved. A hardware
reset is the only way of exiting the Power-Down mode.

In the Power-Down mods, Vgc may be lowered to minimize
circuit power consumption. Care must be taken to ensure the
voltage is not raduced until the Power-Down mods Is entered,
and that the voltage is restorad before the hardware reset is
applied, which frees the oscillator. Reset should not be
released untii the oscillator has restarted and stabilized.

Table 2 describes the status of the external pins while in the
Power-Down mode. it should be noted that if the Power-Down
mode Is activated while In external program memory, the port
data that is held in the Special Function Register Py is
rastored to Port 2. If the data is a 1, the port pin is held High
during the Power-Down modse by the strong pullup, P4, shown
in Figure 4,

D

IR 0257525 0032295 4 WR AMD
T-49-19-07

80C51BH (/0 Ports

The I/0 port drive of the 80C51BH is similar to the 8051, The
170 buffers for Ports 1, 2, and 3 are implemented as shown in
Figure 4.

When the port latch contains a 0, all pFETS in Figure 4 are oft
while the nFET is turned on. When the port latch makes a 0-to<
1 transition, the nFET turns off. The strong pullup pFET, Py,
turns on for two oscillator periods, pulling the output High very
rapidly. As the output line is drawn High, pFET P3 turns on
through the invérter to supply the lgH source current. This
inverter and P3 form a latch which holds the 1 and is
supported by Pa.

When Port 2 is used as an address port, for access to external
program of data memory, any address bit that contains a 1 will
have its strong pullup turned on for the entire duration of the
external memory access. )

When an 1/0 pin on Ports 1, 2, or 8 is used as an Input, the
user should be awarg that the external circuit must sink
current during the logical 1-to-0 transition. The maximum sink
current is specified as It under the D.C. Spacifications. When
the input goes below approximately 2 V, Pq turns off to save
lcc current. Note, when returning fo a logical 1, P2 is the only
internal pullup that is on, This will result in a slow rise time if
the user's circuit does not force the input line High,

TABLE 2. STATUS OF THE EXTERNAL PINS DURING IDLE AND POWER-DOWN MODES )

Figure 4. 170 Buffers in the 80C51BH (Ports 1, 2, 3)

Mode Program Mentory | ALE | PSEN PORTO PORT1 PORT2 PORT3
Idle Internal 1 1 Port Data Port Data Port Data Port Data
ldls External 1 1 Floating Port Data Address Port Data

Power-Down Internal 0 0 Port Data Port Data Port Data Port Data
Power-Down External 0 0 Floating Port Data Port Data Port Data
Voo Ve Veo
2 OSC. PERIODS
Py [j P2 [T-—{ ]
PORT
rJ r PIN
d O— —n
. FROM PORT 1
LATCH
INPUT
DATA
READ
PORT PIN
TC003402

This Material Copyrighted By Its Respective Manufacturer
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............ccevvvneensr..~65°C to +150°C

Voitage on Any

Pin t0 VSS ..ovvieiiinniinninne Cerrreanens -05 V to Vg +0.5 V
Voitage on VoG t0 VS .vvciiiiisininniinnns -05Vto65V
Power Dissipation ........ Cerrecaieaeens Ceereernieneas reer 200 MW

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating ranges unless otherwise specified

OPERATING RANGES Ti49_.1lg_07

Commercial (C) Devices
Tomperature (TA).....cooivsiiasensninaninriannn. 0 10 +70°C
80C51BH/80C31BH
Supply Voltage (Vcg) i vovveaiiviniiineee. ¥4 V 10 +6 V
, 80C52T2/80C32T2
Supply Voltage (VGGC)-eeciverrrvrenes, +4.5 V to +55 V
Ground (VSS) ... ciieeviirinirennisnmmicrssnicencinnnnninnsennd V

Industrial (I) Devices
Temperature (TA)......c..... TN cresenen=40 to +85°C
80C51BH/80C31BH '
Supply Voltage (VEE)vievivevicreeens 4.5 V t0 +55 V
80C52T2/80C32T2
Supply Voltage (VGE).-ererrsierinens +4.5 V10 +65 V
Ground (V88)...oeuseeriensnnanns vietieassneseanen 0 V

Operating ranges define those limits between which the
functionality of the device is guaranteed.

Pg’;’::;f' ;:srgﬂ“;'lg';‘ Test Conditions Min, Max. - | Units
ViL Input Low Voltage (Except EA) -0.5 2 Vgo~0.1 \
ViLy Input Low Voitage (EA) -0.5 2 Vgo~0.9 v
Vik Input High Voltage (Except XTALj, RST) 0.2 Vec + 0.8} Veo +0.5 \
ViH1 Input High Voltage (XTAL¢ RST) 0.7 Voo Voo +0.5 \
Vou Qutput Low Voltage (Ports 1, 2, 3) loL = 1.6 mA (Note 1) 0.45 \
Voui Output Low Voitage (Port 0, ALE, PSEN) loL = 3.2 mA (Noto 1) 0.45 v

loH =-60 pA, Voo =5 VE10% 2.4 \
Vou Output High Voitage (Ports 1, 2, 3) loH = =25 pA 0.75 Vco \
loH =-10 pA 0.9 Vco \
X lox = -400 pA, Voo =5 VE10% 24 \
Vor1 glt-xép.u}l%l%%?) Voltage (Port 0 in External Bus Made, ToH =~ 180 yA 0.75 Voo v
1gH ™ ~40 pA (Note 2) 0.9 Veo v
IR Logical O Input Current (Ports 1, 2, 3) ViN=045 V -50 pHA
ITL Lagical 1 to 0 Transition Current (Ports 1, 2, 3) ViN=2V -850 HA
ILi Input Leakage Current (Port 0, EA) 0.45 <ViN < Voo 10 HA
RRST Reset Pulldown Resistor 50 150 kQ
[o[0] Pin Capacitance Test Freq. = 1 MHz, Tp = 25°C 10 pF
ipp Power Down Cument Vog=2 to 6 V (Note 3) 50 PA
80C51BH/80C31BH MAXIMUM Icc (mA)
Operating (Note 4 . idle (Note 5)
Freq. Vco 4V 5V [ 4V 5V 8V
0.1 MHz 1.2 1.5 25 0.5 0.7 1.4
3.5 MHz 4.3 6.7 75 1.1 1.8 2.2
8.0 MHz 8.3 11 14 1.8 a7 37
12 MH2 12 16 20 25 3.7
16 MHz 1 20.5 25 3.5
80C52T2/80C32T2 MAXIMUM Icc (mA)
Operating (Note 4 Idle (Note 5)
Freq. Vco 45V 5.0 V 6.5 V 45V 80 V 55 V
0.1 MHz 2.2 3.1 3.8 0.7 0.8 1.4
3.5 MHz 8 8 10 1.5 2 . 3
8.0 MHz 11 14 18 25 3.5 5
12 MHz 15 20 25 35 5 8
16 MHz 19 25 32 4.5 6.5 8.5

Notes: 1. Capacitive loading an Ports 0 and 2 may ¢ause spurious nalse pulses to be sugerimposed on the VqLS of ALE and Ports 1 and 3, The nolse
dlscharging*into the Port 0 and Port 2 pi d

operations. In the worst cases (caspacilive loading > 100 pF), the noise pulse on the ALE line may exceed 0.8 V. In such casss it may be
i chmitt Trigger, or use an address
2. Capacitive loading on Ports 0 and 2 may cause the Vo on ALE and

Is due to external bus capacitance
desirable to qualily ALE with a
address bits are stabilizing.

W

T = Port 0 =V,

would be slightly hlghe??f a crystal osciltator is used.

1 .
5. !)?1!% lcc I8 measured with aHulpﬁnSglns disconnected; XTAL4 driven with TCLCH, TCHCL =5 ns, VL = Vsg + 0.5 V, ViH=Vcg-05 V;

AL2 NC; Port 0=Vce: =Vss.

. Powar-Down Igg Is measured with all outputs ping disconnectad: EA = Port 0 -Vc%: XTALz N.C; RST = V,
. lﬁg_iﬂeaausred with alt output ping disconnectad; XTAL4 driven with TCLCH, TCHCL = 5 n:

pins when these plns make 1-t0-0 transitions during bus

with a Schmin-ngbger STROBE Input,
to momentarily fall before the .8 V¢g spacification whan the

8, ViL=Vsg +05 V. \Zf-l = Voo =05V, XTAL2

7-8
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SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified
(C.for Port 0, ALE and PSEN Outputs = 100 pF; C. for All Other Qutputs =80 pF) T-49-19-07
Parameter| Parameter - - __Varlable Osclilato
Symbol Deseription Min i Max | Min | Max Min | Max Min Max Units
External Program and Data Memory Characterlstics 7
1/TCLCL | Oscillator Frequency | 0.1 20 0.1 16 0.1 12 0.1 16 MHz
TLHLL ALE Pulse Width 80 85 127 2TCLCL-40 ns
TAVLL Address Valid to .

ALE Low 20 7 28 TCLCL-55 ns
TLLAX Address Hold After

ALE Low 15 27 48 TCLCL-35 ns
TLLIV ALE Low to Valid

Instr. In 120 150 234 4TCLCL-100{ ns
TLLPL ALE Low to )

PSEN Low 25 22 43 TCLCL-40 ns
TPLPH PSEN Pulse Width 115 142 205 3TCLCL-45 ns
TPLIV PSEN Low to Valid

Instr. In 75 83 145 3TCLCL—-105) ns
TPXIX Input Instr. Hold

After PSEN 0 0 0 0 ns
TPXIZ Input Instr. Float

After PSEN 35 38 59 TCLCL-25 ns
TAVIV Address to Valid .

Instr. In 165 208 312 STCLCL-105| ns
TPLAZ PSEN Low to

Address Float 0 10 10 10 ns
TRLRH RD Pulse Width 200 275 400 6TCLCL-100 ns
TWLWH WR Pulse Width 200 275 400 6TCLCL-100 ' ns
TRLDV RD Low to Valid

Data In 145 148 252 S5TCLCL-165| ns
TRHDX Data Hold After RD 0 0 0 0 ns
TRHDZ Data Float After RD 60 55 197 2TCLCL~70| ns
TLLDV ALE Low to Valid

Data In 310 350 517 _|8TCLCL~-150| ns
TAVDV Address to Valid

Data In 350 308 585 9TCLCL—165{ ns
TLLWL ALE Low to RD

or WR Low 100 200 137 238 200 300 3TCLCL-50] 3TCLCL + 50] ns
TAVWL Address Valid to

Read or Write Low 110 120 203 4TCLCL-130 ns
TQVWX Data Valid to WR

Transition 95 2 23 TCLCL-60 ns
TQVWH Data Valid to

Wirite High 200 287 433 7TCLCL-150 ns
TWHQX Data Hold After WR 25 12 33 TCLCL-50 ns
TRLAZ RD Low to Address

Float 0 0 0 0 ns
TWHLH RD or WR High to )

ALE High 20 70 22 103 43 123 TCLCL—-40 | TCLCL+40 | ns

80C51BH/80C31BH/80C52T2/80C32T2 79
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SWITCHING WAVEFORMS T-49-19-07

— TLH.L—|

ALE \ / \

- TAVLL TPLPH |

LUV
—

\ TPLV
PSEN N

TLLAX |e—=| [==TPLAZ

—
PORTO ADg-AD7 N ADg-AD7
\

TAVIV

4
POAT2 y Ag-Ats X Ag-At5
N

External Program Memory Read Cycle

WF021962

ME _/_—\ ' - .—}—-\ /
J/

e ————

TLLDV

o—TLLWL —= TRLAH

S N /
— TALDY ——
TAVLL [—|TRHDZ
. bTUAX | |—TRLAZ TRAHDX—= l—-
[ ADg-AD: ADg-AD

PORTO H FROM Al on’oam DATA N %anu PeL M

TAVWL ADg-AD7

TAVOV

POAT 2 P20-P27 OR Ag-Ais FROM OPH X Ag-Ays FROM PCH

WF020962
External Data Memory Read Cycle

7-10 80C51BH/80C31BH/80C52T2/80C32T2 .
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SWITCHING WAVEFORMS tinued
{continued) T-49-19-07

W 0257525 00322499 1 AND

~——TLLWL TWLWH
4
WA /
TQVWX
TWHQX
TAVLL JLLAX TQVWH
ADg-AD ADQ-AD NSTR
PORT 0 :>"<FF(OM%JOF|1OPL DATA ouT X FAGH P, n
TAVWL
PORT 2 x P20-P2.7 OA Ag-Aqg FROM OPH X Ag-Aqg FROM PCH
WF020932
External Data Memory Write Cycle
L N I T R I s | & |} 7 ] e |
QT T O O O O O O
lq—TXLXL-Dl
cLOCK
TQVH ] fa-TxOX |
OUTPUT DATA \°X112X3X4K5X-0177

' WRITE TO SBUF TX"DVL—’| "I*"T""’D" SEQ‘ "

NPUT DATA I G D 4,70 4 10 6 0 6 D 4 75 e 40
— t
- SET N
CLEAR RI
WF020951
Shift Register Timing Waveforms

80C51BH/80C31BH/80C52T2/80C32T2
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EXTERNAL CLOCK DRIVE T
Parameter Parameter
Symbol Description Min. Max. Units
1/TCLCL Oscillator Frequency 0.1 20 MHz
TCHCX High Time 20 ns
TCLCX Low Time 20 ns
TCLCH Rise Time 20 ns
TCHCL Fall Time 20 ns
045V 02 Veg-01 [ TCHOX
TCLCX ——fegl , TCLCH
TCHCL TCLCL |
WF020910
External Clock Drive Waveform

SERIAL PORT TIMING — SHIFT REGISTER MODE

Test Conditions: Tp = 0°C to 70°C; Voo =5 V +20%; Vgg =0 V; Load Capacitance = 80 pF

16 MHz Osc. Vartable Osclilator

Parameter Parameter

Symbol Description Min. Max, Min. Max. Units
TXLXL Serial Port Clock Cycle Time 750 12TCLCL ns
TQVXH Output Data Setup to Clock Rising Edge 492 10TCLCL-133 ) ns
TXHQX Output Data Hold After Clock Rising Edge 8 2TCLCL - 117 ) ns
TXHDX Input Data Hold After Clock Rising Edge 0 0 ns
TXHDV Clock Rising Edge to Input Data Valid 492 10TCLCL - 133 ns

-
Vcec-~05 0.2 VoG +0.9 Vioap*01 VvV - Vou=01 V
VioAD TIMING REFERENCE
0.2 Vg =01 PONTS
045 V - - Vioap-01 Vv VoL+04 V

WF020901

AC inputs during testing are driven at Yee—-0.5 for a logic 1 and 045 V
for a logic 0. Timing measurements are made at Viy min. for a logic 1
and Vi max. for a logic 0.

" AC Testing Input/Output Waveforms

For timing purposes

change from load vollage occurs, and begins to float when a 100 mv
chance from the toaded Vou/Vollevel occurs. loL/loH = £20 mA.

WF020941
a port pln is no longer fléating when a 100 mV

Float Waveform

7-12
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CHAPTER 11

ADVANCED MICRO DEVIHCES

¢

T:G0-20

(>3

Package Outlines

PHYSICAL DIMENSIONS* .
Plastic Dual-In-Line Package (PD)
PD 040

. 2,040 o

- 2.080 >

imEuNninisinicisisisisinininixsixsEninlsEaip

530
580
- 005
045 080 U,
065 A10
580
015 r 620 ’,
T 060 \—
140 008 o
25 | _L 076 \r%
125 K
160 Y t -~
g
.023

PID# 068238

* For referance only,

NOTE: Package dimensions are given in inches. To convert to millimeters, multiply by 25.4,

This Material Copyrighted By Its Respective Manufacturer
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CHAPTER 11 a0
Package Outlines . T-90-20
Ceramic Hermetic Dual-In-Line Packages (CD/CDV) \,"
CD 040 -
 ——2.036 . y
2,080 .008

MAX

s T e I 0 s s SN e B o N e B e 0 e e I et O i I sy B s e N e S o 3 o

)

5 |

D
Q
a

: _L
Q
et e ed et b el T | N S gy W g v R UUn Ry mm g et g una  ie R e gy gy =)
‘—"| |<— 10 Ol ——I let—
,050 .
065 BSC .005
065 MIN
.590 .
015 815
\ .060 : 008
.160 e M 012
220 " i i Eo
125 7 150
160 _r_ e’ 700 MIN
022 MAX
06824C
CDV 040
2,035 -
2.080 ) 008
l MAX
| e TN oo SR v VO s N ot N ot O smnn O e O o Y e S e O s T s T e Pt O s ot Y e 3 o |
565
] .605
100 |
.050 .
065 BSC .005
0685 MIN
e 590
015 .615

.080

125 {
.60 -’

07880C
NOTE: Package dimensions are given in inches. To convert to millimeters, muitiply by 25.4.
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CHAPTER 11
Package Outlines

Plastic Leaded Chip Cartiers (PL)

9020
PL 044 -3 .
042
048 050 ,042
REF. b
—~ l“ _7’7 e 0
| 015 .025
———+—nnnn rF nnonn I— o
I — o ] l
045 [ — - 590
TYP. [ = 530
) 500
%g - = 026 L REF.
' - ] © 032
650 - 1 '
.656 ] ]
= ] 013
(I ™ 021
- |
- ]
‘ ) SN -/ 'EJ , |
.009
00 |70 015
ld‘@ 120 o 1 165
B .656 685 — “— 77
695

NOTE: Package dimensions are given in inches. To convert to milimeters, multiply by 25.4,

11-3
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CHAPTER 11 e
Package Outlines T-90-20
Ceramic Leadless Chip Carrier (CLV) V:‘

CLV 044 .

44 PLACES

i
i
045 i
5 — M : 050
055 --?-- 026 = asc BSC
! 3
1 N - -
008 4 015 MiN. 3 b
22 : ]
- e - a
080
003 » a0
o1 ¥
054
‘088
/ r ]
(" ) I =
3 e
a 860
\ 1 s =
A e —
L——— 625 MAX,————P
AT E———
60
PID #03703C

NOTE: Package dimensions are given in inches. To convert to miflimeters, multiply by 26.4.
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