6’), Peripheral 8051
gl * System on a Chip

The P-51 "Peripheral 8051" is a new concept: An 8051 with
built-in (E)ISA or PC-104 interface and supporting subsystems.
These include downloadable Code RAM, dual port RAM, and all eleven

IRQs to the host. Unlike classical 8051s, the P-51 naturally and easily interfaces
to a host through simple standard buses, and its microsecond timing can provide real-time
response to Windows applications.

P-51 Features
All 8051/52 resources:

o 8K bytes downloadable Code RAM. voo
e 256 bytes internal Data RAM. PLo
e Timers 0, 1, and 2. P14
e Ports 0, 1, 2, and 3. P
¢ All 8051 Instructions. pL
o All 8051-equivalent Pins. BCLK
e Download Code RAM while reset. RERSH
e Execute Code when released. GND

GND
IRQ15
IRQ14

EISA/PC-104 interface: IRQ12
e 45 EISA signals supported. 'ngég
e Uses one of 11 IRQ pins. IRQ7
e Software selectable IRQ 3...15. Roe
e 20 ISA Address pins. fares
e 8 ISA Data Bus pins.

e Hardware or software Reset.

e Select Segment Addr 0 and A400 to ECO0O0.

o Uses 16K bytes of system memory space,

normally in an Upper Memory Block.

Special Features:

¢ 4K byte dual port RAM
shared by host and P-51.

¢ Dual Data Pointer.

Six new P-51 Control Registers

mapped into dual port RAM.

Square Root function.

Debug capability.

Breakpoint and single-step.

Software interrupt generation.

3.3v 100-pin QFP.

5v I/O tolerant.

51 MHz operation
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6,)* ; Think of the P-51 as the ultimate peripheral. You've used

programmable timers, counters, interrupt controllers, and other
special purpose peripherals. Now the P-51 allows you to directly

connect a general purpose 8051 computer, with all its hardware and
software resources, to almost any bus: ISA, PC/104, or micro-controller. You
can drive a P-51 directly from an 8051, 386EX, or Z80. Via the P-51 chip select
pin you can even hang multiple P-51s on a single bus.

P-51 Peripheral to an x86

In the case of the 20-bit address
presented by the EISA bus, the
high order bits are compared to the
Base Page address pins, and the
P-51 is enabled when addresses
match, thereby allowing the P-51 to
be located at a specific range in
x86 address space. By writing to a
P-51 control register, the x86 can
select (and enable) an IRQ signal
(from IRQ3 to IRQ15).

In this example a standard 8051
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uses PO, P2, and control strobes to
control a P-51, effectively doubling
8051 resources. The internal dual
port RAM serves as a mailbox for
communicating between the two
and also can be used as 4K RAM
data for a standard 8051. The
standard 8051 can download code
to the P51 while holding it in reset,
then release the P51 to run the
code. Think of the possibilities!

Breakpoint and Single Stepping

The P-51 supports breakpoints and single

stepping. When the P-51 encounters

a

breakpoint in the code, the P-51 copies its

program counter into dual port RAM,

interrupts the host with a breakpoint interrupt,

and then waits for the host. The host

performs any action that is appropriate, then
releases the P-51 by clearing a “wait” bit in a
dual port RAM-mapped control register. The
host can set a single-step bit in the control
register, which causes the P-51 to interrupt
the host after every instruction execution.
The combination of break and step provides
features that would require an in-circuit
emulator in a standard 8051
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Physical A Peripheral Device
Specifications

The P-51 name is a reminder that this device is a Peripheral

T 8051 processor, not a standalone processor. The name P-51
L focuses on this unique aspect of the device: A peripheral
= 5 — 8051 requires a host to which it is peripheral.
— 100 PIN QUAD —
— FLAT PKG — PR
— (Gull-Leads) — Clock Circuits
—Jeno A 140mm +0.4 enob— AlaL2 D
o B 12.0 +0.1 GNoE—= An external Clock +3.3V
— S gavp tTmac "= | Oscillator between 1 4>
— E 018 = and 60 MHz is used — | CRYSTAL
— F 12.18 -
= G 10typ — on XTAL1, and must XTALL = (13_28',\7',‘4A2TOR
— 05 02 — use the same VDD 1
— Voo voltage as the P-51. . L=
9 Crystal Oscillator Circuit

The frequency range

for the Crystal circuit 5-30pF
. 0-200W

is 4 to 51 MHz. The XTAL2

circuitry differs for

fundamental vs. third- = i(zTeAkA P
overtone crystals. IMw

The boundary XTAL1]] |
between the two 5-30pF

types is approx 26 =
MHz (consult crystal Fundamental Crystal Circuit

>0
JOHHHHIHTN manufacturer specs).

e — . 5-30pF
— 100 PIN = Like standard 8051 STALD 200w
== | SQUARE QUAD FLAT PKG | = devices, the internal
— PCB PAD LAYOUT — . XTAL
— v inch — P-51 serial baud rates 1 >26 MHz
— A 17.52 A 0690 — assume an 11.059 |1MW Y 5-|?/>OpF
— C 1223 C 0.481 — MHz clock and XTAL]-D € AN
— D 0.50 D 0.01969 — i
= | 2 90 D 9.0198 — multiples thereof. 0.01uF
— F 1125 F 0.0443 —_— 3.3uH
= | 5o G oars = Third Overtone Crystal Circuit =
— J 2.00 J 0.079 —
== | PAD 1.52x0.23 PAD 0.060x0.009 | =
_ _ Sym | Parameter Min | Typ | Max | Unit | Remarks
T icc_| pwr supply current 26 | 80 |mA |60 MHz
>l « 6> < 20 | 40 |mA |40 MHz
4— H—V 16 35 |mA 11 MHz
. . . 5 Volt tolerant inputs,
_ — _ Vih | input high voltage 2.0 55 |V TTL compatible
Electrical Specifications Vil__|input low voltage | -0.2 08 [V [ TTL compatible
. . . lih input high current -10 +10 | UA Vin = Vdd
Absolute Maximum Ratings: lil__ | input low current | -10 +10 [UA [ Vin=GND
Ambient Temperature under bias .. 0°C to 70°C Voh | output high voltage | 2.4 v loh = -4 mA
Storage Temperature..................... —55°C to +125°C [ y/q| output low voltage 04 |v lol = 4 mA
Vdd Supply Voltage.._ ..................... —0.3V to +4.0V 04 |V lol = 8 mA on loChRdy
Voltage on any I/O pin from GND..—0.3V to +6.0V Tri-state leakage i
Power Dissipation..............c........... 500 mwW 10z | rrent 10 +10 |{uA | Vin=GND to Vdd
DC and Operating Characteristics: lpu | Pull-up current 22 | 66 | 160 |UA | Vin=GND, R ~ 50Kw
Temperature Range...................... 0°C to 70°C Fcy | crystal frequency 4 51 | MHz | see clock circuits
vdd Supply Voltage....................... +3.0Vto +3.6v | Fos_| oscillator frequency | 1 60 | MHz | see clock circuits
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+3.3V_A\(

470pF 470pF
11 1L NG
/|\ ’|“ /|\ /|“ 0.1uF
AY|
0.22uF 0.22uF /1 J
SBHE/ CO1 |— 1 20
LA23 C0o2 |- ISABUS - PC/104 10
LA22 CO3 [— SIGNALS — ) N
LA21 CO04 |[— — s\ |V 3 4
LA20 CO5 |— — T ] 2 18
LA19 C06 |— PCHK/ A01[— — 6\ 15 12
LA18 CO7 |— SD7 A02 — ] 4
LA17 co8 | SD6 A03 % A8 7
MEMR/ C09 |— SD5 A04 RN\ | IR\ 6 14
MEMW/ C10 [— SD4 A05 x 2 l 11 9
SD08 Cl11|— SD3 A06 1 P0.0 99 8 12 4
SD09 C12 |— SD2 A07 N\ ] PO.1 98— 7aHCT244  HLMP-6600
SD10 C13 |— SD1 A08 R\ P0.2 97— LEDS
SD11 C14 | SDO A09 R\ P0.3 96—
SD12 C15 |— IOGHRDY Al0 x P0.4 94—
SD13 C16 |— AEN Allj— P0O.5 93— /\+5V I /\4-3.3V
SD14 C17 — SA19 Al12 P0.6 92—
SD15 C18 |— SA18 A13 P0.7 91—
SA17 Al4 P2.0 90— +
SAl6 Al5 P2.1 89— T~ 47uF
SA15 Al6 p2.2 88
SAl4 Al7 P23 87H
GND BO1[— SA13 Al8 P2.4 86—
RSTDRV B02 SA12 ﬁ;g P2.5 85—
+5V BO3[— SAl1l P2.6 84— Co5201.373
IRQ9 BO4 SA10 A21 P2.7 83— VOLTAGE REGULATOR
-5V BO5[— SA09 A22 P3.0 81—
DRQ2 BO6|— SA08 A23 P3.1 80—
-12Vv BO7|— SA07 A24 34 SA07 P3.2 79 s
SRDY/ BO8|— SA06 A25 33 SA06 P3.3 78— —
+12V BO9|— SA05 A26 32 SA05 P3.4 77
GND B10|— SA04 A27 31 SA04 P3.5 76 — Ogg{f;%R /\+3'3V
EMEMW/ B11 SA03 A28 30 SA03 P3.6 75— 1260 Mhz
SMEMR/ B12 SA02 A29 29 SA02 P3.7 74
IOW/ B13|— SA01 A30 28 SA01 CEOUT 73— I
IOR/ B14|— SA00 A31 27 SA00 ALE 72— = 7~ 0.1uF
DACK3/ B15|— 26 RESETDRV CLKOUT 71—
DRQ3 B16|— 47 MEMW XTAL2 67 |—
DACK1/ B17|— 48 MEMR XTAL1 66
DRQ1 B18|— 11 REFRESH BAO 70
RFRSH/ B19 10 BCLK BAL 69
SYSCLK B20 20 IRQ9 BA2 68
IRQ7 B21 21 |IRQ7 BA3 62
IRQ6 B22 22 IRQ6 CE 49
IRQ5 B23 23 IRQ5 VSS 12 ADDR SWITCH
IRQ4 B24 24 |IRQ4 VSS 13
IRQ3 B25 25 IRQ3 VSS 14
DACK2/ B26 |— 19 IRQ10 VSS 63
TC B27|— MEMCS16/ DO1H— 18 IRQ11 VSS 64
BALE B28|— |10CS16 D02 17 IRQ12 VSS 65
+5V B29|— IRQ10 DO3 15 |IRQ15 VSS 82
OSC B30}— IRQ11 D04 16 |IRQ14 VSS 95
GND B31}|— IRQ12 D05 e
IRQ15 D06 P-51 —
IRQ14 DO7
DACKO/ DO8|—
ISA BUS - PC/104 DRQO DO9}—
SIGNALS DACK5/ D10}—
DRQ5 D11}— . . .
DACKS/ D121~ P-51 Demonstration Circuit
DACK7/ D14}— Cybernetic Micro Systems 12 MAY 2000
DRQ7 D15|— w&w.ControlChips}éom
+5V D16}—
WASTER/ D17}—
GND D18}—
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