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82C601 Features

O O O © Q O 0 0O o ©

o

100% Compatible to IBM PC-Xt/AT

2 X 16450 Compatibie UARTs

Dual Operating Modes - -

MOTHERBOARD mode functions:

o [IDE Interface .

0 Real Time Clock Chip Select

0 Programmable General Purpose Chip Select

0 Power Saving Features and Power Down Modes
ADAPTER mode functions:

0 Game Pott Decodes

0 Select Pins for Serial and Parallel Ports

16 mA Qutput Drivers
Schmitt Trigger Inputs on RESET
Internal Address Decodets
EISA Ready (MOTHERBOARD mode)
© Relocatable Ports
o Relocatable IRQ
o Interrupt Sharing Capability
Low Power CMOSt

80 PFP or 84 PLCC Packages
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GENERAL DESCRIPTION

The 82C601 single chip peripheral controller is the second
generation of aur Multifunction Cantrolier preduct line.

This chip is an LSl implamentation of the most commonly used
peripheral devices found in an IBM PC, XT or AT. The chip
features 16 mA drivers for the output buffers, such as the host
data bus and paralle} port data bus. It incorporates two 16450
compatible UARTs, one enhanced parailel porl (with bi-
directional capability), and IDE compatible hard disk interface
and various chip selects (in the MOTHERBOARD Application)
ar select pins and Game port decodes (in the ADAPTER
Application). Decoding logic and support for main, auxiliary
and standby power supplies and software configurable base
addres 7s for thase davices, operational modes and interrupts
are also included. This chip supports 2 applications:

o MOTHERBOARD Application where all the ports are
relocatable. An Integrated Drive Electronics interface,
and various Chip Selects (Floppy Disk, Real Time Clock,
and a General Purpose) have been added for this mode.
Power management aspects of the 82CE01 in the
MOTHERBOARD Application includes modular power down
for each port, oscillator disable, and chip power down
through the PWRGD pin. When the chip is powered down
(l.e. when PWRGD is inactive) the current draw should be
less than 50 micro-Amps, all the inputs are disabled, and
all cutputs are tri-stated. The contents of all the registers
are preserved, as fong as power supply to the 82C601 is
maintained.

o ADAPTER Application where the base addresses for the
ports are determined by the select pins (PSPs, SSPs,
ASPs, and PPS); except for game port, it is fixed @ 200H-
207H. -GAMERD and -GAMEWR outputs are provided to
minimize external gate count.

The host interface is PC compatible, i.e. D0O-D7, A0-A9, -IOR,
-IOW, AEN, INTR1, INTR2, INTR3, INTR4, and RESET, and can
be connected directly to the bus. The data bufiers (D0-D7,
PDO-PD7, IDED7) are capable of sinking 16 mA @ 0.5 V, the
parallel port contrel signals are open collector with internzl pull
up resistors; and are capable of sinking 16 MA@ 05 V.

The UARTs implement fully functional serial links.
Programmable character length, parity generation and
detection, stop-bit generation and baud rate generation are
provided. Double buffering is used so that precise
synchronization is unnecessary. Status information is
accessible 1o the CPU by reading internal registers. MODEM
control lines are provided, as are internal diagnostic
functionality and interrupt prioritization. Support for an
auxiliary power system (such as that derived from a telephone
fine or R3232 link) permits an 82C601 in a battery-powered
device to consume no battery power until an incoming
character is detected.

The parallel port can be configured for output only (printer
application) or input and output{ bi-direction}.

The configuration RAM and circuitry support programmable
base addresses for all registers internal to the chip. This
permits creation of a menu-driven program for system
configuration. Selection of sources for interrupts, enabling
and configuring of on-chip subsystems (UARTSs, parallel port,
etc.) and control of the configuration process itself are also
handled with this RAM and its associated circuitry.

The remainder of this data sheet will consider each of the
aforesaid subsystems individually. Sections containing more

general design data for the chip as a whole are at the end along
with electrical and physical charactaristics.

Figure 1 depicts the subsystems presant in the 82C801.



1.0 82C601 PIN DESCRIPTIONS

PIN PIN BUFFER

NUMBER SYMBOL TYPE DESCRIPTION

PLCC(PFP)

1.1 HOST INTERFACE (27 pins)

9 INTR4 a T Active high laterrupt F{equesl MOTHERBOARD tunction, _

(79) (Interrupt Request) When the parallel port is assigned to be LPT1 (/O address 3BCH) or LPT3
(1’0 address 378H), INTR4 generates lmerrupt to the host, normally
connacted to IRQ7. ¥ /O address Q?RH ie ealnMM then tha pa:-a"c‘ pun is
assigned to be LPT2, therefore it should use IRQS. INTR4 originates from
aither the Secondary Serial Port or the Parallel Port Controller,

(ASP1) l Alternate Serial Port Select 1, ADAPTER Application function.

(Alternate Serial Port Select)

ASPO (pin 8(78)} and ASP1 determines the Serial Port addresses for COM3
and COM4. - .

13 INTR3 F " Active high lnterrupt Fiequest MOTHERBOARD funchon

{2) {Interrupt Request) In the MOTHERBOARD Application, INTR3 originates from the Primary Serial
Port or the Parallel Port Contraller. _

(PPIRQ) T Active high Parallel Port Interrupt, ADAPTER Application.
Parallel Port Interrupt In the ADAPTER Application, this pin should be connected 1o the IRQS when
the paralle] port is assigned to be LPT2 (YO address 278H).

14 INTR2 T Active high Interrupt Request, MOTHERBOARD function. |

(3 (Interrupt Request) in the MCTHERBOARD Application, INTR2 originates from the Prmary Serial
Fort or the Secondary Serial Controller.

(391 IQQ) - T Active hmh pnm:m KQarizl Port Inh::rnlnf ADAPTER fnnr-hnn
{Primary Serial Port Interrupt) In the ADAPTER Apphcat:on SP1IRQ is normally connected to IRQ4 for
COM1/CONM3.

i5 INTHA T Active hign Interrupt Request, MOTHERBOARD fundion,

{4) (Interrupt Request) In the MOTI-IERBOARD Apphcanon INTR1 originates from the Primary Serial
Post of the oéﬁﬁﬁu&r‘y‘ Sefial Pori.

(SP2IRQ) T Active high Secondary Serial Port Interrupt, ADAPTER function.
(Secondary Serial Port In the ADAPTER Application, SP2IRQ is normally connected to IRQS for
Interrupt) COM2/COMA4.

17 DBDIR O Host Data Bus Buffer Direction.

{6} (Data Bus Direction} Active high signal indicates read cycle for 82C601 internal accesses,
Paralle! port, Serial port and FDC. Also goes high if IDE, Real Time Clock
Chip Select (-RTCCS) and General Purpose Chip Select (-GPCS) are active
and their bufier modes are enabled {through configuration register).

18.27 AQ-AD I Host address bit 0-. '

(7..16) (/O Address) These address bits are latched internally at the beginning of -IOR or -IOW.

28 AEN 1 Active high Address Enable indicates DMA activity.

(17) {Address Enable) Normally, this signal is used with A0-A9,-IOW,-IOR to decode YO address
potts. .

29 -IOR { Active low /O read from host.

(18) (YO Read)

30 -1owW t Active low VO write from host.

{19) (O Write)

31 RESET 1S Active high Reset from host {Schmitt-trigger input).

(20} (Master Reset) RESET has to be valid for 2 minimum of 500 nanosecond. This resets the
serial port, paralle! port, and the FDC. The effect of hardware reset is shown
int the functional dascription of each port. The configuration registers are not
aifecied. They come up in ihe default condiiion only on power up.

3336, 3841 DOD7 Il0H ~ Host data bus, 16 mA driver. ' B

{21-24, 26-29) (Data Bus)

This bi-directional data bus is used to transfer information between the CPU
and 82C601,
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PIN PIN BUFFER ] : .

NUMBER  SYMBOL TYPE -~ DESCRIPTION

1.2 PARALLEL PORT CONTROLLER {17 plns) -

. - . L e LA L T e . =

23 43,4550 PD7-PO0 “wOH The bi-directionai parauei daia bus is used io xranslar mlormauon betwean

(30,31, 33-38) (Porl Data) CPU and peripherals. TheseSignals have h:gh curreqnl drive and capab!e of
sinking 16mA @ 0.5V . i . R - .

51 -STROBE'_ oC ‘ Th:s acnve low 6utpu1 :ndlcales to the penpheral that the data at thed = ]

{39) {Data Strobe) parallel port is valid. This pin has high current drive and is capable of S[nk[ng
16 MA@ 0.5V,

52 SLCTIN OC Th:s active Iow output selects .the prlr{ier wﬁen itis Iow This pin has hlgh

{40) {Select Input) current drive and is capable of sinking 16 mA @ 0.5V, . ) .

54 - .-‘INIT ] -“I_‘(-Jé Thl*-‘. ad:\fn Inw nutm it ]ﬂlTl:I_lf-;D_Q !ra:nn fhn ;,\nntm- ‘;:m: |—f is lﬂ{.l_f--. ThnS p}ﬁ—:i

(41) (Initialize) has high current drive and is capable of sinking 16mA @ 0.5V. |

55 ~AUTOFD ) OCS‘ When th:s output___qs low the prm:er automatlcally- adds one llné feed after -

{42) {Automatic Feed) printing. This pin has hlgh current drive and is capab[e of smkmg ‘[6 mA @
0.5V, -

57 “-ACK T ~Active low Acknow[edg'éllnpm- Tow. mdicates tf:tatL datéuhas been recewed

{44) (Acknowledge) and the printer is ready to accept mare data. .

58 BUSY - T Active htéh Bﬁsy |nput. The high | mput sxgnaT indicaies 1he prmter can not

(45 (Printer Busy) accept additional data.

59 PE - 1 Acllve hzgh Paper End mput The hagh in ot stgnal md"‘ates the prmter is out

{48) {Paper End) of paper.

&0 SLCT I Active hlgh “device Select mputm The i mput is set I{IQh by the ;ﬁrlﬁ—t:ar when |t

{47} {Seloct) is selected. e

61 -ERROR I ~Active low Error mput. This :nput is set Iow by‘ thé prmier wﬁén it d;tects the o

(48) (Error) ersor.

i.3 SERIAL PORT INTERFACE (18 pins)

62,70 G731, -OTS2 { Active low Clear to Send lng;ut = -

{49, 57} {C - :toSend) Handshake signal which notifies the UART that tha MODEM is ready to
receive data. The CPU can monitor the status of -CTS signal by reading bit 4
of Modem Status Register (MSR). A -CTS signal state change from low to
high after the last MSR read will set MSR bit 0 toa 1. libd 3 of Interrupt
Enable Register is set, the interrupt is generated when -CTS changes state.
The -CTS signal has no effecton ‘the transmiter. Note: Bit 4 of MSR is the
comp!ement of -CTS. ~

83, 71 -nsAt, -bsiee H Adiive jow u::ua Set ne:.-;":lywlnpm.t 7 ‘

(50, 58) (Data Set Ready) " Handshake signal which notifies the UART that the MODEM is ready to
establish the communication link. The CPU can monitor the status of -DSR
signal by reading bit 5 of Modem Status Register. A -DSR signal state
change from low to high after the last MSR read will set MSR bit 1 toa 1. Kbit
3 of Interrupt Enable Register is set, the interrupt is generated when -DSR
changes state. Note: Bit5 of MSR is the complement of -DSFL

4, 72 ~DCOT, DCD2 T Active low Data Garrier Detect input. R

{51, 59} {Data Carrier Detect) Handshake signal which notifies the UART that carrier signal is detacted by

the MODEM. The CPU can manitor the status of -DCD signal by reading bit 7
of Modam Statuc I:Imlefnr fhnlf-ll'-'l\

ST r s

A -DCO'sig
high after the last MSR read wilk set MSRbit3toal,

Enable Register is set, the interrupt is generated when -DCD changes state.
Note: Bit 7 of MSR is the comp!ement of -DCD.

] b e Lo
na. Su.qu;: <hal rgw WO fOW IO

X

1 bit 3 of Interrupt




PIN PIN BUFFER

NUMBER SYMBOL TYPE " DESCRIPTION
65, 73 -RHI, -RI2 1 Active low Ring Indicator input.
{52, 60} (Ring Indicator) Handshake signal which notifies the UART that a telaphonae ring signal is

detected by the MODEM. The CPU can monitar the status of -Rl signal by
raading bit 6 of Modem Status Register (MSR). A -Rl signal state change
from low ta high after the last MSR read will set MSRbit2toa 1. If bit 3 of
Interrupt Enable Register is set, the interrupt is generated when -Rl changes
state. Nole: Bit 6 of MSR is the complement of -BL

66, 75 RXD1, RXD2 ; 1 Active high receive serial data input from communication link.

(53, 61) {Receive Data)

67, 76 -RTS1, -RTS2 O Active low Request To Send output. ]

(54, 62) {(Request to Send) Handshake output signal notifies MODEM that the UART is ready to transmit

data. This signal can be programmed by writing o bit 1 of Modem Control
Register (MCR). The hardware reset will reset the -RTS signal to inactive
mode (high). Forced inactive during loop mode operation.

68,77 -DTR1, DTR2 (o) Active low Data Terminal ready output.

(55, 63} {Data Terminal Ready} Handshake output signal notifies MODEM that the UART is ready to
establish data communication link. This signal can be programmed by
writing to bit 0 of Modem Control Register (MCR). The hardware reset will

reset the -DTR signal to inactive mode (hlgh) Forced inactive during loop
maode operation.

69, 78 TXD1, TXD2 o Active high transmit serial data output to the communication link
{56, 64) (Transmit Data)

81, " X1{Crystal Clock) { Senal Port crystal input, normally 1.8432 MHz.

67)

82 X2(Crystal) oL Serial Port crystal output.

{€8)

1.4 IDE INTERFACE AND CHIP SELECTS (MOTHERBOARD Application) (16 PINS)
CONFIGURATION SELECTS (ADAPTER Appiication)

79 PWRGD [ Active high Power Good indication, MOTHERBOARD AT/XT mode.

(65) (Power good) The 82C601 is fully functional when PWRGD is active; when PWRGD is
inactive and Vee is still valid, the 82C601 is isolated from the rast of the circuit.
All accesses are ignored, all inputs are disabled, and all cutputs are tri-stated.
However, register contents are preserved, and the currant draw is minimal.

(SSPO) { Secondary Seiial Port Select 0, ADAPTER Application.
{Secondary Serial Port Select §)

8. --° -lOCSi6 [ Active low 16 bit 11O indication, MOTHERBOARD AT mode.

(66) (16 bit O Indication) The hard disk interface generates -IOCS16 to inform the host and the 82C601
that 16 bit O transfers are about to bagin. -I0CS16 is active only when
transferring data words in AT mode. Low = 16 bit, high = 8 bit (AT mode).

(-HDACK) | Activa Low HDC DMA Acknowledge, MOTHERBOARD XT mode.

(SSP1) { Secondary Serial Port Select 1, ADAPTER MODE.

(Secondary Serial Port SSPO and SSP1 select the address assignment for the second serial port.
Select 1) SSP1 SSPo0 IRQ Address

0 IRQ3 2F8H (COM2)

1 18Q4 COM3, the address is assigned by AS1, ASO
o IRQ3 COM4, the address is assigned by AS1, ASO
1 - Disabled

-to-h 0

10




PIN PIN BUFFER ) o ’ -

NUMBER  SYMBOL TYPE o ] ' DESCRIPT[ON
] “TIDED7 — VOH  TOE Datd Bt 7, MOTHERBOARD AT mode. 16 mA drver —— ' —=r
(74} (IDE Data Bit ¥) IDED7? transfers data @ VO addresses 1FOH-1F7H (R/wW), 3F6H (R/w) 3F7

(W). IDED7 should be connected to the IDE databit 7. Normally, the 82C601
iunctions as a buiier, transferring data bit 7 between the IDE device and the
host. Except during read of 1D address 3F7H, D7 is tri-stated, and data btts
0-6 are squfced by the hard disk interface.

{RSVD) N/A Mot used in MOTHERBDARD XT mode
{PSP1) ! Primary Serial Port Seléct 1, ADAPTER MCDE.
{Primary Serial Port PSPQ and PSP1 select the address assignment lor the prsmary sena[ port.
Select 1) PSPi PSPO IRQ . Address ‘ . — T
0 0 IRQ4 IFSH{COM1) o ' L
0 1 IRQ3 2FgH (COMZY
1 0 RQ4 COMS3, the address is assigned by AS1,AS0
1 1 - - Disabled :
5 -HOCS OH  Adtive low Hard Dlsk Chlp Se!ed MOTI-|ERBOAFID AT/XT mode
(75) {Hard Disk Chip Select) -HDGCS decodes the primary HDC; defautt is /O address 1FOH-1F7H (AT
mode, CR¥OCH <6> =0) or 320H-323H (XT mode, CR#OCH<6> = 1).
(PSPO) o Primary Serial Port Select 0, ADAPTER MODE.
{Primary Serial Port Select 0) PSP0 and PSP1 select the address assignment for the primary serial port.
6 -IDEENH OH  Active low High Data Buffer Enable MO'IHEFIBOARD AT mode
(76) (High Data Buifer Enable) -IDEENH is active only when -IOCS16 is active, I/P address 1FOH-1F7H,
‘ and AT mode is selected. e - C=
{RSVD) ] N/A  Not Used in MOTHERBOARD XT mode. T L
(-GAMEWR) O Active Tow Game Write Sfrgbg ADAPTER Ann!ggat;gn_
(Game Write}) -GAMEWR decodes /O address range 200H-207H and quahfres it with -10W.
7 SIDEENL O Ac!we low Low Data buﬁer Enabie MOTHEHBOARD AT!XT mode
{77} {Low Data butfer Enable) -IDEENL is active when accessing VO addrass 1FOH-1F7H and 3F6H-3F7H
) (AT mode) or 320H-323H (XT mode: 8 bit DMA or programmed VO).
{-GAMERD) O Acltive iow Game Read strobe, ADAPTER Appiication.
{GAME F{E.AD) -GAMERD decodes VO address range 200H-207H and qual:i' es it with -IOR.
1 -RTCCS T QO Active low Real Time C!ock Chlp Select MOTHE@OARD ATIXT mode
71) (Real Time Clock Chip Select) -RTCCS decodes /O addresses 70H and 71H for the 146818 oompat’ble RTC.
{(PP1) ’ { Paraliel Port Sefect 1, ADAPTER Application.
{Parallel Port Select 1) PPO and PP1 determine the base address for the parallel port controller.

PP{ PPQ |RQ  Address

0 0 {RQ5 . 3BCH ((PTA) .
0 1 1RG5 2781 {LPTC)
1 0 1RQ7 378H (LPTB)
1 1 - - Disabled .
3 -GPCS O Active low General Purpase Chip Select, MOTHERBOARD AT/XT mode.
{73) (General Purpose Chip -GPCS decodes the address specified in the Config. Reg. #09H and #0AH
Select) with the mask bit specified in the Config. Reg. 0AH.
(OuUTt} O OUT1 output from the Primary Serial Port, when CR#0Bh<0O>=1.
(PPQ) 1 Paralle! Pont Select 0, ADAPTER Application.
{Parallel Port Select 0) PPO and PP1 determine the base address for the parallel port controller.
8 FoCcs - OH  Active low Floppy Disk Chip Select, MOTHERBOARD AT/XT mode.
(78) {Floppy Disk Chip Select) -FDCS decodes the primary Floppy Disk @ address 3FOH-3F7H.
9 ASPO H Alternate Serial Port Salact 0, ADAPTER Apnlication,
(79} {Alternate Serial Port Select) . N
(ASP1) H Atternate Serial Port Select 1, ADAPTER Application.
{Alternate Seacial Port Select) ASPO and ASP1 select the base address pairs for the primary and secondary

serial port when they are used as COM3, COM4 patr
ASP1  ASPO COM3  COM4 -

0 ] 338H 238H

0 1 388H  2E8H 7 )
1 0  2E8H  2EO0H

1 1

11




1.5 Miscellaneous

83 . MODE S L. Mode Selact. :
(69) {Mode Selact) 0 = MOTHERBOARD Application.
MOTHERBOARD Application allows you to configure the 82C801 and fully
utilize the powar managemaent functions.
1 = ADAPTER Application.
In the ADAPTER Application the port addresses are determined by the jumper
selacts, excapt for the game port, which is fixed at address 200H-207H.

1.6 POWER AND GROUND (8 PINS)

2,10, 44 Vee (3} ) +5V Digital supply pins

(32, 72, 80} {Powaer}

12,16,37,56,84 Vss (5) 0V Refarence for the CPU interface, serial port, parallel port, and
{1,5,25,43,70}  (Ground) disk interface output drive cireuitry, respectively.

11,32,53,74 No Connect

TTLinput

Schmitt-trigger input

TTL output

High current TTL output

Open Drain

Low current open drain output
Tri-state TTL output, 24 mA

Buffer Types:

[ I I |

498g03"

i2




2.0 SERIAL PORT (UART)
2.1 Introduction

Two equivalent NS16450 UARTs are implemented on the
82C601. The serial ports are {ully compatible to the 16450 ACE
registers. The programmable features allow data rates ranging
from 50 baud to 115.2 Kbaud; 5 10 8 bit character size wilh 1
stait and 1, 1.5, 2 stop bits; even, odd, sticky, or no parity;
and prioritized interrupts.  An interrupt for each UART is
enabled or disabled (tri-stated) using the QUT2 bit. ¥ a 1 is
writlen to OUT2, UART, interrupt is enabled. Writing O tri-
states the intarrupt. There is a difference between the Primary
Serial Port and the Secondary Serial Port. OUT1 of Primary
Serial Port can be selected to become an output. -GPCS
output can be confligured to be either OUTT of the Primary
Serial Port or a General Purpose Chip Select depending upon
CR#0BH«0>. If CR#0BH=0, then pin 3 (73} is -GPCS (default);
it CR#0BH=1, pin 3 (73) becomes the OUT1 pin of the Primary
Serial Port. .

'IF{CM and the Seccndary Senal Port is assngned as COM2

2F8H-2FFH, SP2IRQ is connécted to IRQ3. SP1IRQ can be
assigned to IRQ3, IRQ4, or IRQ5 pins; conversely SPZ2IRQ
can be assigned to IRQ3, IRC4, or IRQ7. But the Primary
Sarial Port interrupt can not be the same as the Secondary
Serial Port designation, that is, mterrupts cannot be shared in
the ADAPTER Application.

PSP1  PSPO  Addr &&m&a&am

0 ‘0. .. 3FBH Q . 2F8H o
o d o, 2FBH 0 71 - COM3
1 [ CoM3 1 0 COM4
1 1 OFF 1 1 OFF
ASP1  ASPQ .. COM3 COMsa =~ .
0 0 " 3384 238H L
0 1 3E8BH _2EBH " —
i 2E8H  2EOH
1 1 220H  228H

Note: COM3 and COM4 addresses are determined by ASP1,
ASPO combination.

Table 2.0 Addressing of UART Registers &
An on-chip baud rate generator divides the input
DRAB A2 A1 A0 | OFFSET| REGISTER NAME cleck or crystal frequency by a number from 1 to
- 65535. This frequency is used for both recelving
Q 0 o] 0 OH Received Buffer Register (B} and transmitting seria! zata.
0 0 0 o OH Transmit Buffer Register (W) . ) _
0 0 o 1 1H Interrupt Enable Register (R/W) Serlal-tg—garalieldconvl?rfion is ferformed on
N recéived data and parallel-to-serial conversion is
X 0 ! 0 2H Interrupt Flag Rer::ﬂster (R pedormed on 1raﬁpsmitted data. Status of the
X 0 1 1 3H Byte Format Register (R/W) UART is available at any time. To access it, the
X 1 0 0 aH Modem Control Register (RAW) CPU reads the appropriate status register in the
X 1 0 1 sH Line Status Register (FYW) chip. The current state and type of a transfer are
X 1 1 0 6H Modem Status Register (R/W) oontai(riled in this status information as ?jre de_ti.:arills
. regarding any errors ‘encountered. e
X 1 1 1 7H Sf.famh Pad Register (R/W) co?:dltlon?s undyer which the processor will be
1 0 0 0 oH Divisor LSB (R/W} interrupted and the interrupt line to be used are
1 0 0 1 1H Divisor MSB (R/W) programmable,
Caritral lines are prowded o p-ermtt mterfacmg [o
Where: a MODEM. Internal d:agnostlcs are supported that permit
X = DontCare simulation of break, parity, overrun and framing error
MSB = Most Significant Byte conditions as well as operation in !oopback mode.
Ls8 = Least Significant Byte .
DRAB = Divisor Register Address Bit (Bit 7 of Byte 2.2 Serial Port Registers
Format Register)
Addressing of the accessible UART registers is shown in the
Table 2.0. The base address of all registers is software
MOTHERBOARD Application programmable during the configuration sequence (see the

The serial port base address is relocated by writing different
values to Configuration Register #04H and/or #05H. Interrupls
for Primary Serial Port and Secondary Serial Port depend on
the values written to the Interrupt Source Register
{Configuration Register #08H). In this mode the serial pont
base addresses {CR#04H, CR#05H) and interrupt sources
{CR#&08H) are programmable.

ADAPTER Application:

The base addresses are detarmined by PSP0O-1, SSP0-1, and
ASPO-1 input cc:nbinations. ASPO and ASP1 are used oaly
when Primary Serial Part/Secondaty Serial Port are selected to
be COM3/COM4 pairs; these pins determine the address pairs.
SP1IRQ is the interrupt for the Primary Serial Port, SP2IRQ is
for the Secondary Serial Port, and PPIRQ is for the parallel
port. Any of these interrupts can be jumpered 1o the
appropriate 1RQ lines. Customarily, the Primary Serial Port is
assigned as COM1:3F8H-3FFH with SPT1IRQ connected to
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section entitled “82C601 Configuration™). UART registers are
located at sequentially increasing addrasses above this base
address. The 82C601 contains two UARTs which contain a set
of the registers described below.

BIT DEFINITIONS
OF SERIAL PORT REGISTERS

2.2.1 Receive Buffer (BB}
Offset=0H, Read only, DRAB—O

This register holds the m_cgmmg data i_:yte. Bit 0 is the least
significant bit, which is transmitted and received first. Double
buffering is supported by the 82C601. This scheme uses an
additional shilt register (the Receive Shift Register; not user
accessible) to assemble the incoming byte before it is loaded
into the Receive Buffer. ]



2.2.2 Transmit_Buffer (T8)
Offset=GH, Write only, DRAB=0

This register holds the data byte to be sent. Bit 0 is the [east
significant bit, which is transmitted and received first. Double
buHering is supported by the 82C801. This scheme uses a
shift register {tha Transmit Shift Register; not user accessible}
which is loaded from the Transmit Buffer. The transmitted byte
is then shifted out of the Transmit Shift Register to the TXD pin.

2.2.3 Divisor Low_ Byte B
Offset=0H, Read/Write, DRAB=1
2.2.4 [nterrupt Enable Register {IER)

Offset=1H, Read/Write, DRAB=0

The low order 4 bits of this register contral the enabling of each
of the four possible types of interrupts. Setting a bit to a logic
1 enables the correspanding intetrupt. It is possible to enable
all, nona, or some of the interrupt sources. Disabling alil
interrupts means that the interrupt flag register content is not
valid and that none of the interrupt signals output by the
820601 can he triggered by a UART. Al other pertions of the
UART are unaffected by the disabling of interrupts. The
individual bit definitions are as follows:

Bit 0: A logic 1 here causes an interrupt when the Heceive
Buffer contains valid data. . .

Bit 1: A logic 1 here causes an interrupt when the Transmit
Buffer is empty.

Bit 2: A logic 1 here causes an interrupt when an error
{Overrun, Parity, Framing or Break) has been encountered.
The Line Status register must be read to determine the type or
error.

Bit 3: A logic 1 here causes an interrupt when one of the bits
in the MODEM Status register changes state, }

Bits 4-7: These four bits are not used and are setto 0.

2.2.5 Divisor High Byte -
Offset=0H, BRead/Write, DRAB=1

2.2.6 |[nterrupt_ Flag Register (IFR)

Offset=2H, Read Only, DRAB=X

When accessed, this register reports the highest pending
interrupt. By reading it, the CPU can determine the source of
the interrupt and can act accordingly. The interrupt Flag
Register (IFR) records the highest pending interrupt in bits 0
through 2. Other interrupts are tempaorarily disregarded (they
are internally saved by the 82C601) until the highast priority
ane is sarviced. )

Four levels of prioritized interrupts exist. ln descending order
of priority they are: : i

Uine Status (highest priority)
Receive Buffer fuli

Transmit Buffer empty
MODEM Status {lowest priority)

LN -

4
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Bit definitions for the IFR are as follows:

Bit 0: If this bit is a zero, an interrupt is pending and bits 1
and 2 can be read to delarmine the source of the interrupt.
When this bit is a logic 1, no interrupts are ponding. Note that
this bit can be used in a pelied environment 1o delermine if an
interrupt is pending. It can aiso be used for the same purpose
with a hardwired interrupt priority scheme. In the latter case,
bits 1 and 2 of this regisier act as a pointer te an interrupt
service routine.

Bits 1 and 2: As indicaled in Table 2.1, these two bits
specify the type and source of the interrupt.

Bits 3-7: These five bits are sef to 0.

2.2.7 Byvte Format Begister {BFR)

Al ILI
Oliset=3H,

This read/wrile register contains format information for the
serial line. Since it can be read, a separate copy of its content
need nat be kept in system memory. Bit definitions are as
follows: . -

Bits 0 and 1: These specily the word length for received
and transmitted characters. Stari, siop and parily bits are not
included in the word length value, The word lengths are:

8it © Bit 1 Word Length
0 0 S Bits
13 1 6 Bits
1 0 7 Bits
1 1 8 Bits

8it 2: The combination of this bit and Bits 0 and 1 of this
register determine the aumber of stop bits used with each
transmitted character. The table below summarizes this
information. Note that the receiver will ignore additional stop
bits beyond the first regardiess of the number of stop bits used
when transmitting.

Number of
Bit 2 Word Length| Stop Bils
) 1
1 5 Bits 112
i & Bits - 2
1 7 Bits 2
1 8 Bits 2

n
-
(4]
e

Farity Enable

O = Disable Parity, parity bit is not
generated nor checked

1 = Enable Parity Logic

A logic 1 in this bit enables parity generation (during
transmission) and checking (during receipt). The parity bit is
always after the last data bit but before the first stop bit. If
enabled, a parity bit of the proper state {0 or 1) is ganarated
such that the sum {carry ignored) of all data bits plus the parity
bit produces either an even (even parity) or odd {odd parity)
value.




Bit 4:  Parity Select, this bit is meaningless

unless parity is enabled (b3 = 1)

0 = Odd Parity, default’

1 = Even parity. Parity bit is 1 when there are

even number of 1s

This Even D:rrfu bit controls ad unless

Bit 3 is a logic 1 If Bits 3 and 4 are Iogtc 1s {even panty} an
even number of logic 1s will be transmilted and a parity error
will be generated each time an odd number is received. H Bit 3
isa 1 and Bit 4 is a 0 {odd parity), an odd number of logic 1s will
be transmifted and a parity error wm be generated each time an
even number is received.

")
]
)
2
[
L

Bit 5:  Sticky Parity Enabla
0 = Disable Sticky Parity, default

1 = Enable Sticky Parity

This is the Force Parity bit. It ensures that the parity bit and
sense (even or odd) match regardless of the sum normally

used to determine parity. Thus if BFR Bits 3, 4 and 5 are all ~

logic 1s {even parity), the parity bit transmitied will always be a
0 and a parity error will be detected if 2 logic 1 parity bit is
recetved. If{ Bits 3 and 5 are 1 and B: 4 is 0, the parity bit
transmitted will always be a 1 and a parity error will be detected
if a O parity bit is received.

b3 bd . bS Descriotion

8] X X No parity generated nor chacked

1 0 o Odd Panty

1 c 1 Parity bit is generated and checked
as i

1 1 0 Even Parity

1 1 1 Parity bit is generated and checked
as @

Bit 6: -Break Control Enable

0 = Disable Break Contral, default
1 = Enable Break Controt, TxD is forced to 0

This BREAK bit, when set to a logic 1, forces the transmitted

data output pin TXD to a Spacing or logic 0 condition. This

BREAK condition is terminated when Bit 6 is setto a 0. The
operation of the fransmitter logic Is unaffected by the value of
this bit; only the value of the TXD pin is affected. A BREAK
condition is typically used to alet a terminal in a
communications system. To prevent the transmission of

emonaous data, follow the steps below:

1. Load a NULL character {all zerces) into the Transmit
Buffer,

2. Load Bit 6 (BREAK bit) after the next Transmit Buffer
Empty (TBE} occurs.

3. Time the length of the BREAK condition by continuing to
load NULL characters into the Transmit Buffer and
counting the number loaded.

Clear the BREAK condition only afier a Transmiiter

Empty (TEMT) condition occurs.,

I

Bit 7: Line Control Register

Divisor Register Enable Bit

0 = Disable Divisor Register and Enable Rx/Tx
Register, default

1 = Enable Divisor Register and Disable Rx/Tx

Register
This Dtv:sor Register Address 8|t (DRAB) must be a logic 1 to
y!:llull. access 1o the Divisor r\cylau:i 5. Access to all other

internal UART registers requires that this bit be 0.

2.2.8. Modem Contro \ é";
. Offset=4H, Realerile, DRAB:X

This byte-wide register is used to manage the connectlon to an
external MODEM or data set. Bit deflnmons are as follows

e R, e
i

This -DIR bit Cu'g__:u fr m‘GS ihe iate of the -DT; R output
pin "~ Satting Bit 0 1o & logic 1 forces -DTR to its aclive staie

. (logic 0). lf Bit 0 is a logic 0, -DTR will be inactive (logic 1), An
external inveriing bulfer is typlcally used [to insure the proper

polarity of -DTR) when connecting a 82C601 -DTR outpul oa

_MODEM or data set. . -

n
- multiplexed with -GPCS pm through Register B).  Bit 2 is se

8it 1: This -RTS B;t ‘determines the state of the corresponding
-RTs 82C601 output pin in a fashion identical to Bit 0 (see
above).

Bit 2: This bit & usad 16 coatra! the -OUTY oin whan
" TS L 13 WogTd WL jIE oo e wined
Configuration Register B, bit 0, is set to 1 {the -OUT1 pin i

to 0, the -OUT1 pinis 1; (f tissetto 1, the -OUT1 pin is 0.

Bit 3: This bit is used to control the OUT2 pin. When OUT2 =
0 {defaul), the serial interrupt is forced into high impedance.
When QUT1 = 1 the serial interrupt output is enabled.

Note: OUT2 is an internal chip signal.

mode (n

moge

loophack), this bit s OUTZ2. When

..u i aalilsy, LAR-

QUT2 =0 (default), “the serial interrupt is forced into a high

in the no rna!

impedanc  "Vhen QUT2 = 1, the interrupt output is enabled.
Bit4: Ti -pback bit is used Lfgr self-diagnostic purposes.
Kitisalo, .

1. The TXD 82C601 output pin is set to a logic 1 (Marking
state) and it is disconnected from the output of the
Transmit Shiit Register.

2 The RXD £82C8&01 input pin is disennnected frr_am ihe

LR * 112 ] H (L1 1

__Receive Shift Register.

3. The inpui to the ‘Receiver Sf;iff Iz-legister is internally
connected to the output of the Transmit Shift Register.

4, Al "EMer
-F w disc

input pins {-CTS, -DSR, -DCD, and
‘ted from the internal circuitry.

outptt pins -DTR and -RTS are forced to
ste (Jogic 1).

5. MC. =Mcor -
their inactive

6. MODEM control output -DTR is connected internally to
- MODEM control input -DSR, MODEM control output

-RTS is internally connected to input -CTS, and MODEM

Control Register (MCR}) bit 2 determines the state of bit 6

of the MODEM Status Register (MSR). Bit 3 of the MCB

UJFIIIUI!; Ull l (81] lﬂB N'I-DR. _

7. ' -a which is transmitted will immediately be receivéd.
f-rmitting the CPU to verify the data paths internal to
the 820601 and iis connection to the CPU.

. While operating in d:agnostlc loopback mode lntefrupts are
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disabled. Interrupts are controlled by the Interrupt Enable
register. Interrupts which are due to MODEM signals operate
as documented, although the source is now the lower 4 bits of
the MODEM Control Reg:ster rather than the MODEM tnput pm

T

Sigi ld.lh B - e

Bits 5, 6 and 7: Th’esé bits are 'sset tb 0.



Table 2.1

UART Interrupt Specitications (Interrupt Fiag Register)

Servicing
Bit 2 Bit1 Bito Priority] Type Source The Interrupt
4] 0 1 NO INTERRUPT PENDING
[ 1 0 Highest Receiver Overrun Error or, Read Line Status
Status Parity Error of Register
Framing Error or
Break Interrupt
1 0 o Second Receive Receive Data Read Receive
Buffer Full
0 1 0 Third Transmit Transmit Buffer Read [FRor
Butfer Write transmit
Empty buffer
0 0 o Fourth MODENM | Clearto Sendor Read MODEM
Status Data Set Ready or Status Register
Ring indicator or
Carrier Detect
2.2.9 Status Regisfer {LSR

Offset=5H, Read Only, DRAB=X

This byte-wide register supplies serial link status information to
the 82C601. A Receive Line Status interrupt is caused by one
of the conditions flagged by Bits 1 through 4 of this register. It
is read-only. Writes to it are used at the factory for testing
purpases and are not recommended. Bit definitions are as
fallows:

Bit 0: This Receive Buffer Full (RBF) bit is set to a logic 1
when an incoming character has been transferred from the
Receive Shift Register to the Receive Buffer. Reading the
Receive Buffer resets it to a logic 0.

Bit 1: This Overrun Error bit is set 10 a logic 1 when a new
character is transferred into the Receive Buffer before the
previously received charactar was read by the 82C601. The
previously received character is lost. When the 82C601 reads
the LSR, the Overrun Error bit is resetica 0.

Bit 2: This Parity Ecror bit is set to a logic 1 whenever a parity
error is detected (received character has a parily other than
that selected). Reading the LSR resets this bittoa 0.

Bit 3: This Framing Etror bit is set to a logic 1 when an
incoming character has no stop bit after the last data bit or (if
parity is enabled) after the parity bit. A valid stop bit is the
presence of a Mark condition {kagic 1) in the proper time slot
after the fast data bit or the parity bit. Reading the LSH resets
thisbittoa 0.

Bit 4: This Break {nterrupt bit will be a logic 1 if a Space
condition {logic 0) is present on the RXD line for an entire
character time (start bit time, plus data bit times, plus parity bit
time, plus stop bit time). Reading the LSR resels this bit to 2 0.
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Bit 5: This Transmit Buffer Empty (TBE) bit is set to a logic 1
when an outgoing character is loaded from the Transmit Buffer
{TB} into the Transmit Shift Registar. If the TBE interrupt is
enabled, an interrupt will be generated when this bit is set.
Writing a character 1o the TB resets thisbitto a 0.

Bit 6: This Transmitter Empty (TEMT) bit will be set to a legic
1 when both the Transmit Buffer and the Transmit Shiit
Register are empty. When either of these two registers
contains a character, this bit will be resetto a 0.

Bit 7: This bit is set to O.

MODEM_Status Reagister (MSRH)
Offset=6H, Read/Write, DRAB=X

2.2.10

This byte-wide register holds the current value of the MODEM
control fines. It also sets a bit (o a logic 1) each time cne of
these control lines changes state. Reading the MSR resets all
of the Change bits to 0. A MODEM Status Interrupt is
generated (if it is enabled) when Bit 0. 1,2 or 3is setioa 1. Bit
definitions are:

Bit 0: This is the Clear To Send Changad bit. ftissettoalil
the -CTS line has changed state since the last time the MSR
was read.

Bit 1: This is the Data Set Ready Changed bit. Itissettoa1if
the -DSR line has changed state since the last time the MSR
was read.

Bit 2= This is the Rising Edge of Ring Indicator bi. It is setto
a 1 if the -Rl line has changed from a logic O to a logic 1 since
the last time the MSR was read.

Bit 3: This is the Data Carrier Detect Changed bit. Rtissettoz
1 if the -DCD line has changed state since the last time the MSR
was read. -




Bt 4: This is the Clear To Sénd bil. it is the complement of :e
-CTS pin. Whan in diagnostic loopback mode, this b s
identical to the RTS bit in the MODEN Control Ragister (MCR).

Bit 5: This is the Data Set Ready bit. It is the complement of
the -BSR pin. When in diagnostic !oopback mode, this bit is
identical to the DTR bit in the MCR.

Bit 6: This is the Ring Indicator bit.” It is the complemenit of the
~Rl pin. In diagnostic locopback made, it is controlle by Bit 2 of
the MCR. ’

Bit 72 This is the Data Carrier Detect bit. It is the complement
of the -DCD pi  in diagnostic loopback mode, it is controlled by
Bit 3 of the MCi. -

2.2.11 Scratchpad Register
Offsat=7H, Read/Write, DRAB<=X

This byte-wide register has no effact on the UART within which it
is located. It can be used for any purpose by the programmer

The table 2.2 details the effect of a hardware RESET on (he
UART located in a2 82C601. Note that the 82CB01 has =z
configuration option which permits only a part of the UART to be
reset when a hardware RESET is applied. This option is useful
wi nthe B2CB01 will monitor a sarial link and wake up the CPU
upon receipt of an incoming character. 8it 7 in 82C601
Canfiguration Register 1 controls this option. When Bit 7is a 0,
all registers in the UART except the Receive Bufler, Transmit
Buifer and the Divisor Registers’ {LSB and MSB) will be resat
when a hardware P\EOC—T otours. ¥ Bit7Visa 1. none of the
registers in the UART will be reset. See the Configuration
section for more details. Table 2.2 assumes that Blt 7 of the
82C601 Configuration register is a zero. ) . -

Table 2.2 Action of a Hardware Reset on the 82C601 UART

Hegister or Signal Cause of Reset Reset State
interrupt Enabie Register Hardware RESET All ‘o]ﬁ = iﬂogic.c’j
Interrupt Flag Register Hardware RESET "B O= iogsc 1

Other bits = legic 0
Byte Format Register Hardware RESET “Ril brts logic 0 A
MODEM Control Register Hardware RESET All bits = logic 0
Line Staius Register " Hardware RESET ~—— “Bits 5, 6 = logic 1

Cther bits = logic 0
MODEM Status Register Hardware RESET Bits 0-3 = fogic 0 7

Bits 4-7 = Input Signal
TXD2 and TXD1 Hardware RESET logic 1 (high) o
Receive Line Status Interrupt Hardware RESET or Read LSR " logic 0 (low)
Receive Buffer Full Interrupt Hardware RESET or Read RB logic 0 {low)
Transmit Buffer Empty Interrupt  Hardware RESET or Read TB logic 0 (low)
MODEM Status Interrupt Hardware RESET or Read MSR logic O (low)
-RTS2 and -RTS1 Hardware RESET logic 1 (high)
-DTR2 and -DTR1 Hardware RESET “logic 1 (high)
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4 u a erati

The UART contains a programmable Baud Generator. The
output frequency of the Baud Rate Generalor is 16 X the baud
rate, [{divisor # = {frequency input) + (baud rate X 16)]. The
output of tha Baud Rale Generator drives the transmitter and
receiver sactions of the serial channel. Two 8-bil latches store
the divisor in a 16-bit binary format. This Divisor Latch must be
loaded during initialization tc ensure proper operation of the
Baud Rate Generalor. Upon loading either of the Divisor
Latchas, a 16-bit Baud Counter is loaded.

Table 2.3 lists decimal divisors to use with a crystal frequency
of 1.8432 MHz. The oscillator input to the chip should always
be 1.8432 MHz to ensure that the timing is accurate and that
the UART divisors are compatible with existing software. Using
a divisor of zero is not recommended. -

Table 2.3 Divisors, Baud Rates
and Clock Frequencies

1.8432 MHz Clock
Divisor
Decimal Divisor{ Percent Error
BaudRate | "¢y 16X Clock |  (Note1)
50 2304 0.0
75 1536
110 1047
1345 857 0.004
150 768
300 284
800 192
1200 96
1800 64
2000 58 0.005
2400 48
3600 32
4800 24
7200 16
96800 12 .
19200 8
38400 3
56000 2 0.030
115200 1

Note 1: The percent error for all Baud Rates,
except where indicated otherwise, is 0.002%.
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2.5 Serial Port necto

The 82C601 receives and transmits TTL lovel signals, These
signals should be buffered 1o achieve the desired interface.
For example for RS232, 1488/1489 or 145406 type bulfers can
be used. The connector for the serial port is either a male 25
pin D-shell or a mate 9 pin D-shell. Typically the signals are
connected as shown below,

DR pR2s Lo Signal
1 - N/C
1 8 1 DCco
2 2 O . -TxD
—_ 9-19 - N/C
3 3 f -RxD
4 20 O DR
7 4 8] RTS
- 21 - N/C
B 5 { Ccis
9 2 1 Rl .
6 6 I DSR
— — .. 2325 - NAC
) 7 - Ground

3.0 PARALLEL PORT

3.1 introduction

The Parallel Port is compatible to the IBM XT/AT Parallel Port,
plus PS/2 like extended maode for bi-directional mode. When
the parailel port is disabled via configuration register, all
cutputs are disabled, and register contents are preserved.
Upon power up, the control signals are inactive. The status
register rellects the status signals.

3.2 Printer Interface Accessible isters

Table 3.1 depicts the registers and /O ports which are
accessible for the parallel printer port. These are compatible
with the IBM PC parallel port. Bit definitions for each of these
registers are given after the diagram. All addresses for the
parallel port are ofisels from the base address specified during
the 82C601 configuration process.

3.2.1 Data latch_ (Port A
Offset = 00H

This read/write register is located at an offset of OH from the
base address of the parallel port. Data written to this ragister
is transmitted o the printer. Data read from this port is
identical to that which was last written. )

3.2.2 Printer Status Register {Port B)
Qf!§e!=0!ﬂ

This read-only register is located at zan offset of 1H from the
base address of the paralle! port. Bit definitions are as follows:

Bit 7: -Busy - Printer busy. This bit reflects the state of the
82C601 -BUSY input pin. A O means that the printer is busy
and cannot accept data. A 1 indicates that the printer is ready
to accept data.

Bit 6: -ACK - Acknowledge. This bit reflects the state of the
82C601 -ACK input pin. A 0 means that the printer has
received a character and is ready to accept another. A !
means that it is still reading the last character sent or data has
not been received.




TABLE 3.1 SUMMARY OF ACCESSIBLE PARALLEL PORT REGISTERS

7 6 | s 4 3 2 1 0
XXOoH DATA DATA LATCH {(PORT A) T
XX1H | BusY |-ACK | PE [-scLTiNl-ERROR{ R R R STATUS (PORT B) .
o R | DIR | IRQEN | -SLCTIN| -INT |-AUTOFD | -STROBE | CONTROL(PORT G}
Note: R means Reserved Bit 0: -STROBE (pin 51, -STROBE). Used to control the

Bit 5: PE - Paper Empty. This bit reflacts the state of the
B2C601 PE input pin. A 1 indic~tes a paper end condition. A0
indicates the presence of paps:,

Bit 4: SLCT - Selact. This bit reflects the state of the 82C601
SLCT input pin. A 1 means the printeris on fine. A0 meansitis
not selected.

Bit 3: -ERROR. This bit reflects the inverted state of the
82C601 -ERROR input pin. A 0 means that an error condition
has been detected. A 1 indicates no errors.

Bits 2-0: Res

3.2.3 Printer C.
o =

s Register {Port C)

This readiwrite register is located at an offset of 02H from the
base address of the paraliel port. Bit definitions are:

Bits 7-6: Reserved, Reset to 0.

Bit 5: Parallel Control Direction, valid in extended mode only
(CR#1 <6>=1). In printer mode, the direction is always out,
regardless of the state of this bit. 1 the extended mode, a 0
means an outpul/write condition. A 1 means an input/read
conditian.

Bit 4: IRQEN. This bit is used to enable or disable interrupts
resulting from the printer -ACK signal. A 1 generates interrupts
when -ACK changes from active to inactive. The CPU will be
interrupted on the IRQ line specified in the 82C6M1
configuration RAM. A 0 means that [RQ is disabled.

Bit 3: -SLCTIN (pin 52, -SLCTIN). Used o drive the 82C601
-SLCTIN output pin . A 1 selects the printer. A 0 means the
printer is not selected.

Bit 2: -INIT (pin 54, -INIT). Used to control the 82C601-INIT
output pin. A O (active low) starts the printer (50 us pulss
minirnum). A 0 initializes the printer,

Bit 1: -AUTOFD {pin 55, -AUTOFD). Used to control the
82C601 -AUTOFD output pin. A 1 causes the printer to
generate a line foed after each line is printed. A 0 means no
autofeed.

82C601 -STROBE output pin. A 1 in this bit generates the
active low pulse (0.5 us pulse minimum) which is required to
clock data into the printer. There is a 0.5 us data setup time
requirement before -STROBE can be asserted. A 0 means
there will be no strobe. :

3.3 Hardware Reset S . -

The hardware reset is performed by applying the logic 1 to the
82C601 RESET pin. The table below shows the value of the
parallel port registers after the hardware reset,

Parallel Register | Reset Value

- - Data Ragister Don't care
Status Register 80H
Control Register 00H

3.4 Parallel Port Connector

The parallel port connector is a DB-25 female connector. The
82C601 paraliel port signals are connocted directly to the
parallel port connector. Typically the signals are assigned to
the pins as show below: i

Pin /0 Name

] O -STROBE T L S
29 fHon PDO-PD7 ) -
10 [ -ACK

11 t BUSY

12 { PE -

13 i SLCT T -

14 o -AUTOFD o

15 I -ERROR

16 O ~INIT

17 O -SLCTIN
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3.5 About Port Assignments

There is a fallacy in the serial and parallel port assignments,
that logical name such as COM1 is always at the assigned
address 3F8H-3FFH, and uses IR04. Logical name has no
bearing on the address assignment. For instance, COM1
icgical name is assigned to the first serial port found by the
ROM BIOS, regardless of the IRQ or address assignmant. But
the addresses ara pairad with the assigned interrupls, also
there is a sequence of addrasses the BIOS will search.

There are two standard serial pors, COM1 and COM2, and
there are three standard parallei ports, LPT1, LPT2, and LPT3.

Historically the paraflel port was always integrated with the
graphics adapter card, and it was hardwired to 11O addresses
3BCH-3BFH and 1RG5, thus became LPT1. The serial ports
normally resides on an multi-funclion adapter, along with a
parallel port, and a game port. In this multi-function card, the
base addresses and interrupts of the serial port and parallel
ports are jumper configurable. There are four possible
configurations for each serial port, and three configurations {or
the parallel port. For the parallel port, all three configurations
are standard and fully supported by the ROM BIOS. Uniike the
serial ports, only 3F8H-3FFH w/IRQ4 and 2F8H-2FFH w/RQ3
are standard. The other two are not standard, nor supported
by the ROM BIOS. Essentially they need separate device
drivers. .

Standard Serial Port
1. 3FBH IRC4
2. 2F8H IRQ3

Extended Serial Port

o aqagiimCaimEoldmonty
e p At

et lel gt el mie o ot enta )

4, 238H2E8H/2EOH/228H

e

1RQ3

Standard Parallel Port

1. 38CH 1RG5
2. 378H RQ7 C T
3. 278H IAQS i - C

Note: The extended Serial Port addressas shown
above are a sample of the most commonly
used /O addresses.

3.6 her ature

in the MOTHERBOARD mode, pin 3(73) {(FLCC(PFP)) defaults
to -GPCS output, CR#0BH<0=> is 0. -GPCS is a user definable
chip select, the base address is defined in registers CR#09H
and CR#0AH. A mask can also be programmed so that -GPCS
can ba active {or a block of 2 to 16 addressas, using CR#0AH
bits 7 through 5. CR#0AH<1> enables or disables the chip
salect, 0 = disable, 1 = enable. CR#0AH<0> allows -GPCS to
be included in DBDIR decoding; that when -GPCS and -ICR are
active, DBDIR will be low, assuming that -GPCS is enable
(CR#0AH<1> = 1). Pin 3(73) can also be programmed to be
OUT1 output from the Primary Serial Port, if CR#0BH<0> is 1.
In this case, the state of pin 3(73) depends on the Modem
Contro! Register bit 2; it becomes the complement of MCR bit 2.
Some modem manufacturers use OUT1 output to control some
function of the Modem, for example the scftware contrelled

raset.
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3.7  Crystal Specifications

The 1.8432 MHz crystal should ba: operate in the fundamantal
mode, have parallel resonance, 13 pF shunt capacitance load,
550 Ohm saries resistance, and maximum ESR, 50 PPM
tolerance.

4.0 INTEGRATED DRIVE ELECTRONICS
INTERFACE ’
41 o ion

The IDE interface allows users to utilize hard disks with
embedded controlier (AT and XT interface). The 82CE01
provides the control signais for the IDE interface and the IDE
buffers, as shown below:

-IDEENL:  Low Byte Buller Enabls{AT and XT).
-IDEENH High Byte Butfer Enable (AT only}.
-HDCS: Hard Disk Chip Select used
to access the Task File Registers
decodes 1FOH-1F7H {(AT) or
320H-323H (XT).
-IOCS16:  When active it indicates 16 bit 110
transfer {AT only).
-IDED7?: D7 of the IDE interface should be
connected to this pin (AT only).
-HDACK: Harg Disk DMA Acknowledge (MOTHERBOARL

XT mode only).

-IDEENL becomes active when the 82C601 decodes
addresses 1FOH-1F7H, 3F6H, and 3F7H in the AT mode, or
320H-323H and DMA transfers (-HDACK=0) in the XT mode.
-IDEENH becomes active only when -10CS16 is active and
address range TroH-1F7H, and in AT mode (CRACCH<B>=0].
-I0CS16 is generated by the Hard Disk Controller when it
requires a 16 bit transfer. IDED7 should be connected directly
to data bit 7 of the IDE interface. The AT mode supporls
programmed /O only (8 and 16 bit). XT mode supports only 8
bit DMA and 8 bit programmed YO, The -IOCS16/-HDACK pin is
multiplexed, in the AT mode it is -IOCS16, in the XT moda itis
-HDACK signal. .

4.2 T/XT Modes

IDE erfag

There are 2 IDE interface modes:

AT mode: 8/16 bit programmed /O only (ne DMA). AT mode
decodes addresses 1FOH-1F7H, 3F6H and 3F7H.
Normal transfer is 8 bit; 16 bit transfer Is performed
when -IOCS16 is active and on data register
(1FOH). Both -IDEENL (low bufier enable) and
-IDEENH (high buffer enable) are active during 16
bit transfer. -HDCS is active whenever the 82C601
decodes programmed X0 address 1FOH-1F7H.
-IDEENL is active on all AT mode addresses. On
the low bvte huffer, only 7 bits {D0-DE) are
connected to the data bus. Bit 7 is a special case;
it is sourced from the 82C601. On the IDE
interface, -IDED7 is connected directly to the
connector. D7 of the 82C801 provides data bit 7 to
the host interface. Normally the 82C601 functions
as a buifer for D7, but, when reading 3F7H, 50-08
of the 82C601 are tri-stated and -IDEENL s
enabled to transfer data bits D0-D6 from the IDE to
the host; D7 should be supplied by the Floppy Disk
Interface, :




XT mode: 8 bit programmed VO or DMA (no 16 bit). Normally

DMA transfer is done for the data register (320H)
only. During & DMA cycle (indicated by active AEN
and -HDACK) -IDEENL is active, allowing the data
to flow through the low byte buffer. XT mode
decodes /O address range 320H-323H.

4.3 a eqis
Below i the short summary description and bit definition of the

hard disk registers. More information can be obtained from
1BM AT Technical Referanca.

Jask File Registers
Data Register (1FOH, R/W)

4.3.1

Qn:r{ and Whrita tn cartar b |ffnr

AN TaEENE OB AALY AhA AT ALLAE sl

Write command is executed.
Error Register (1F1H, R)

This register contains the status of the last executed
command.

Bit 0: Set 1 if Data Address Mark not found.

Bit 1: Set 1 if track 0 is et;or.

Bit 2: Set 1 if command is aborted.

Bit 3: Not used.

Bit 4: Set 1 if 1D is not found.

Bit 5: Not used.

Bit 6: Set 1 if Data ECC error.

Bit 7: Set 1 if bad block detect.

Write Compénsation Register (1F1H, W}
Thi'  sgister contains the stariing cylinder value divided by 4.
Sector Count Register (1F2H, R/W)

This register contains the number of sectors during a Verify,
Read, Write or Format command. Note that a 0 value means
256 sector transfer.

Sector Numbetr Register (1F3H, R/W}

This register contains the target's logical sector number of
Read, Write and Verify command.

Cylinder Number Register (R/W)

1F4H = Low, 1F5H = High

These regisiers conlain LSB and MSB of ihe first cylinder
number whete the disk is to be accaessed for Read, Write, Seek
and Verify command.

Drive/Head Register {1F6H, R/W)

Bit 7,5: " Setto1

Bit 6: Seito 0 - R

Bit 4: Drive selaect. Prithary = 0,
Secondary = 1

Bit 3-0: 4 bit binary represents the head

numbar (hit3:MSR and bit0:L S s8)
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Status Register (1F7H, R)
This registar contains the status of the drive:

Bit 7:
Bit 6:
Bit 57
Bit 4:
Bit 3:
Bit 2:
Bit 1:
" Bito:

Setto 1 if the drive is busy

Set to 1 ifthedriveis ready to accept command.
DBI i l !! wrue IaUll CO"CIIIIOH Occurfed

Set to 1 if seek command is completed.

Set to 1 if drive is ready to transfer data,

Setto 1 if data correction is successful,

Set to 1 i index mark is detacted. .

Set 1o 1 if error oceur from fast command.
Commandr Register {1F7H, W)

Th'~ register contains command op code for fixed disk
opsration.

4.3.2 Other Registers

Digital Input Register Definition (3F7H, R)

bit 7: Diskette Change, Diskette interface status {FDC)
bit 6: = Write Gate (HDC)

bit5: Head Select 3/Reduced Write Current (HDC)

bit 4: Head Select 2 {HDC)

bit 3: Head Select 1 (HDC)

bit 2: Head Select 0 (HDC)

bit 1: Drive Select 1 (HDC)

bit 0: - Drive Select 0 (HDC)

Fixed Disk Registér (3F6H, W)

bits 7-4: Not Used
bit3: HEADD i } _
bit2: RESE B - o2
O=Nc: i operatlon default
1 = Generata reset to HDC
bt1: -IRQEN
0 = Enabled interrupt
1 = Disable interrupt, default
bit 0: Reserved
50 GURATION

{MOTHERBOARD MODE ONLY)
51 Introduction o

A significant portion of the 82C601 circuitry is used for
configuration, all of which can be performed under software
control. This permits user-friendly (probably manu-driven)
82C601 configuration using setup utiities provided with the
card or system containing the 82C601. DIP switchas and
jumpers can thus be eliminated meaning that it should no
longer be necessary to open the chassis to change the
configuration of a peripheral.

Since the 82CE60Q1 is software configured, a setup program
must be run any time configuration is changed. This process
entails placing the 82C801 in configuration mode and sefting
the on-chip configuration registers.



onfigu u B
In order to setup or change the configuration of the 82C601,
two consaculive /O addrsssas (one even and one odd; these
should nat conllict with any existing devices) are used lo
salect and access the internal configuration registars. The
configuration sequence is intentionaily complicated to pravent
accidental changes te the 82C601 configuration by an errant
program. Any deviation fromm the sequence described beiow
will cause the configuration state machine to return to its initial
idle state.

By IBM PC convention, /0 addresses 3F8-3FFH and 28F-2FFH
are reserved for COM1 and COM2 respectively. The Interrupt
Flag Register {IFR). located by default at 2FAH or 3FAH in each
82C601, is normally read-only. Writes to these locations are

tolerated by the 82C601, and they should present no problem
for residant NS168450 or IMQRQGOA IJARTs, Mot that thara are

E=rlie i) T e S ip R =T L

special considerations when using more than one 82C601 in a
single system.

The configuration sequence is divided into three steps:
1) Entering the configuration mode

2) Configuring the 82C€01

3) Escaping the configuration mode.

The description of each step with examples is as follows:

521 _Getting Infout of the configuration mode

Getting into the configuration mode requires the correct order

of 5 consecutive values and addresses to be written into /O -

addresses 2FAF{ and 3FAH as shown be!ow_ Steps 4and5

S P A Y R P e P T Tl = O A moad
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Data pair. The lower address is the CRY, the higher address is
the CRD {CRD = CRI + 1). The CRI, CRD pair should be
selected carefully so that they do not interfere with any other
addresses in the system. The CRI address can be calculated
by multiplying the value written in step 4 by 4. The value
writien in step 5 is tha one’s complement of the value written in
step 4. In the example below, the CR! was chosen to be 390H
which comesponds to a vaiue of E4H to be written intc step 4.

This resuits to 1BH, one's complement of E4H, being written to
2FAH in step 5. To exit the configuration modae, write any value
into Confi guramon Register #OFH.

Jo_get into configuration mode:
1) Write 55H to 2FAH.
2) Write AAH to 3FAH.
3) Write 36 to 3FAH.
4} Write E4H to 3FAH (see above).
5) Write 1BH to 2FAH {see above).
***** [n configuration mode *****

Q fon
7) Write OFH to CR#CFH.

o -
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a le: .
{the CR!is 390H, CR#0H is set 10 AEH)

step 1 .
MOV OX,2FAH /0O address 2FAH
MOV ALSSH R
ouT DX.AL awrite 55H into 2FAH
step?2
MOV ALOAAH o
MOV DX, 3FAH /O address 3FAH
ouT DX.AL qwrite AAH to 3FAH
;stepd
MOV AL36H
QuT DX, AL write 364 into 3FAH
istepd o
MOV ALOE4H 390H/M = E4H
OUT DX.AL -write E4H 1o 3FAH
Sstep 5 -
MOV AL 1BH ;1BH is 1s complement of
DE4H
MOV DX.2FAH
our DX,AL write 1BH to 2FAH

_esasant

: hNow we &

in the configuration mode®*=**

:Set Config. Reg. #0H to AEH

MOV DX, 390H rset CRI to 390H

MOV ALOOH CR#0H

ouT DX, AL

NG DX :Config. Reg. Data = 391H

MOV AL OAEH Valid config. OSC on w/
PWRGD, Enable all

QuUT DX, AL swrite OAEH to CRD

:Exit frorn Configuration Mode

si=rt 1L =14

DEC DX -set DX to CRI

MOV AL OFH {CREOFH

ouT DXAL

INC oX ;set DX to CRD

ouT DX.AL :Exit Configuration Mode

5.3 Configuration Register Description

There are 16 configuration registers in the 820601 which must

ba initializod Qoﬂrnnc ara ratfainad ac lana as etandby nnwoar
aadZed, ool [S ToaNed o5 NG &5 5ianaay OV

is maintained.

These registers are not affected by the RESET signal and are
set to their default state only upon power up. Table 5.1 depicts
the configuration registers in the 82C601 with the default
vaiues upon power up. The definftions for each of the biis in the
82C601 configuration registers are shown balow.

Upon power up the configuration registers are set to the defauft
values, contral signals are inactive, status registers reflect the
status of the input pins. other registers are cleared to 00H, and
unused bits are cleared to 0s. Al the control signals and the
register contents are preserved as long as power is
maintained.

The default values upon power up:
f@i=ligly] & Y, e N ~orannty Oy

AT SATMTAOH =

CR#01H =00H CR#09H = XOMH
CR#02H = 08H CR¥E0AH = 00H
CRH#03H = XXH CREOBH = 00H
CR#04H = FEH CR#ICH = 00H
CR#05H = BEH - CREQDH = XXH
CRH#06H = 9EH CR¥UEH = 00H
CR#O7H = XXH CRHEQFH = N/A




Configuration Register 00H (R/W)

This read/write register is located at CRI off-set 00H.
Bit definitions ara as follows:

Bit 7: Valid Configuration Indication,

This bit indicates that a2 valid configuration cycle has take
place. The configuration software should set this bit 10 1 after
it has initialized the raquired configuration registers.

=2

VALUE FUNCTION

o] Invalid Configuration-Defauft on powar-up.
Indicatas that power has baen applied to the 820601 but
the configuration registers have not yet been fully
initialized. A reset from the RESET pin has no effect on
this bit.

1 Vaiid Configuration
Indicates that the configuration software has initialized
all necessary configuration registers since the last time
power was applied to the 82C601.

Bits 6-5: Serial Port Oscillator Enable.

VALUE FUNCTION
b6 b5
¢ 0  Oscillator always ON, default

0 1 OQscillatoris ON when PWRGD is
active, otherwise it is OFF (tri-state)

1 0  Oscillator is ON when PWRGD is
active, otherwise it is OFF (tri-state)

1 1 Oscillator always OFF
VALUE DESCRIPTION

0 Oscillator OGN, BR Generator Clock ENABLED

In this stite the oscillator and Baud Rate Generator
Clock are always enabled and are not shut off due to
removal of PWRGD (PWRGD pin becoming inactive).
The presence of a power supply other than a (low
capacity) battery is assumed. This is due to the fact
that serial port operation (in particular the osciliator)
consumes more powar than many of the other 82C601
circuits.

1 Oscillator ON, BR Generator Clock ENABLED
In this state, the oscillator and BR Generator Clock are
ON and ENABLED respectively as ong as the PWRGD
pin is active. When PWRGD becomes inactive, these
two are shut down.

ab]

Osciliator ON, BH Generator Clock DISABLED

In this state the oscillator is ON as long as the PWRGD
pin is active. When PWRGD becomes inactive, the
ascillator is shut off. The BR Generator Clock is always
disabled.

3 Oscillator OFF, BR Generator Clock DISABLED
Bit 4: Reserved (read only).
Bit 3: Paralle! Port Enable; Read/Write. A 1 in this bit

enables the Paralie! Port. The default is enabled upon power
up.

Bit 2: Secondarty Serial Port Enable
0 = Disabled.
1 = Enabled, detault upon power up.
Bit 1: Primary Serial Port Enable.
0 = Disabled.
1 = Enabled, dalault upon power up.

Bit 1: Reserved

Configurs legist 1 W
This read/write reglster is located at CRI offset 01H Blt
dafinitions are as follows:

Bit 7: Reset Control. This bit determines the mannar in which
the RESET pin affacts the serial port. Default is normal RESET.

VALUE FUNCTION

o] Normal RESET.
The 82C601 RESET input will cause a reset of all serial
port registers to the default values except for the
Receive Buffer, Transmiit Butfer and Divisor Registers.

1 Restrictad RESET.

The RESET input will not reset the serial ports. This is
used in applications where the 82C601 remains powered
from an external supply while power to the remainder of
the system is shut off. When the system power is
rastored, {most likely due tc an interrupt when a

. character is received) it is desirable to have the state of
the serial port remain unchanged.

Bit 6: Printer Port Operation. This bit defaults to 0.
VALUE FUNCTION '
o] Normal, for printer only.

In this mode the data read from the Para!lel Data Latch

It:glbl.i.'}l Ib Iuelll.lbdl I.U llldl. W[llul Was ld-bl W Ille".

1 Bi-directional or Extended mode
In this mode, write data to Parallel Data Latch reglster
will latch the data and be sent to the parallel connector
when tha DIR bit (bit 5 of Parallel Control Register} is set
to Write direction. The DIR bit should be set to Read
direction in order to read the connector data. Otherwise
the {atched data is read.

Bit 5: Forces UART -CTS1 active. A 1 in this bit forcas the

8208017 intarnal -CTST signal low., Default is not
torced and the ocutput is dependent on the
programmed Modem Control Register valve.

Bit 4: Forces UAR™ -DSR1 active. A 1 in this bit forces the
82C601 int- ! -DSR1 signal low. Default is not
forced an- ne output is dependent on the
programmed Modem Contro! Register valve.

Bit 3: Forces UART -DCD1 active. A 1 in this bit forces the
- - B82C601 internal -DCD1 signal low. Default is not

forced and the output is dependent on the

programmed Modem Control Register valve.

Bit 2: Forces -CTS2 aétl;ve. ’

Bit 1: Forces -DSR2 active. . _



Bit 0: Forces -DCD2 active.
A 1 in any of bits 0-5 will force the appropriate inputs
to active {low). The default is not forced, that is, the
output is dependent on the programmed Modem
Control ragister valua,

Canfiguration Hegister 02H (B/W)

This readfwrite register is located at CRI offset 02H. Bit
definitions are as follows: L

Bit 7: Reserved = 0 {readiwrite).

Bit 6 Primary UART Clock Divider. Divides UART clock by 2
or4d.

VALUE FUNCTION ”
0 Divide by 2 (default)
1 Divide by 4

Bit 5: Primary UART Raceive Clock Select.

VALUE FUNCTION
o Use baud rate generator output (defauft)
1 Use divider output (see bit 6)

Bit 4: Primary UART Transmit Clock Select.

VALUE FUNCTION

n Hea haud rata Aanorator outort fdefanin
o WSS Ol TOUS QUENRIANT LUyl \Feiaswy
1 Use divider output (see bit 6)

Bit 3: 8250 or 16450 moda.
0 = 8250 mode,
i = 16450 mode, defauit.

The difference between 8250 and 16450 mode is
when there are multiple interrupts pending. [n 8250
mode the 82C601 will bring the INTR line low
momentarily after each read of the interrupt status.
However, after the last interrupt the INTR will remain
inactive. In the 16450 mode, no low pulse will be
generated. The INTR will become inactive (low) after
the last interrupt status is read.

Bit 2 : Secondary Serial Port clock divider,
Q = Divide by 2, defautt.
1 = Divide by 4.

Bit 1: Secondary Serial Port Recaive clock.
0 = Baud Rate Generator, defauit.
1 = Divider ouiput (see bit 2}.

Bit 0: Secondary Serial Port Transmit clock.
0 = Baud Rate Generator, default.
1 = Divider output (see bit 2).

Configuration Register 03H Reserved

onfiguration ister_ 04 W
(UART base address)

This readswrite register holds the base address of the UART. It
is located at CRI ofiset 04H. Tho high ordar seven bits in this
ona byte register are campared with SAD<09:03>whan the
82CE801 is in normal operating mode to determine if the UART is
being addrassed. Nominal settings are 2F8H (COM2) or 3F8H
{COM1). Default upon powaer up is FEH: addrass 3F8H (COM1).

Bits 7-1: The MSB of the Primary Serial Port Address
(bits 9-3)

Bit 0: Reserved = 0 {If read will be zero)
Default upon power up is FE4: address 3F8H (COMTI).

onfiguration ister W

b7-b1: The MSB of the Secondary Serial Port Address (bits
g-3)

bo: Raserved = .

Default upon power up is BEH: address 2F8F {COM2).

Configuration ister 0B R
(Parallel base address)

b7-b0: The 8 MSB of the Parallel Port.
Default upon power up is 9EH: address 278H (LPTC).

This read/write register holds the base address of the parallel
port. It is located at CRI offset 068H. The eight bits in it are
compared with SAD<09:02> when the 82C601 is in normal
operating mode to determine if the Parallel Port is being
addressed. Nominal settings are 278H (LPTC) or 378H (LFPTB).
Defauit is 278H. {LPTC is assumead io be on the monochiome

adapter}.

Confiquration Register 97H: Reservad

Configuration Reqister #08H (R/W)
Interrupt Request Source.

Bits 7-6: INTR1 Source.

b7 bs .

0 0 Disabled, tri-stated.

¥ i Disabled, fri-stated,

1 4] Primary Serial Port,

1 1 Secondary Serial Port, default.

Bits 5-4: INTR2 Source.

bs b4

0 0 Disabled, tri-stated.

o} 1 Disabled, tri-stated.

1 0 Primary Serial Port, default

1 1 Secondary Serial Port.
8it 3-2: INTR3 Source.

b3 b2 o

1] Q Disabled, tri-stated.

a 1 Disabled, tri-stated.

1 Q Pdmary Serial Port

1 1 Parallel Port, default.
Bit 2: Secondary Serial Port clock divider.

0 = Divide by 2, defauft.

1 = Divide by 4.

s}

-

-
v

Sacandary Serial Part Receive clock.
0 = Baud Rate Generator, default.
1 = Divider output {see bit 2).




Bit 0: Secondary Serial Port Transmit clock.
0 = Baud Rate Genérator, defaull.
1 = Divider output (see bit 2).

Configuratlion Reqgister 09H (R/W)
{General Purpose Chip Select address)

This read/wrile register is located at CRI offset 09H. Bit
definitions are as follows: . .
Bits 7-0: A9-A2 Address Decode

Configuratjo ister 0A /

This read/write register is located at CRI offset 0AH. Bit

definitions are as foliows

Biis 7-5:
-GPCS mask for address bit 3 to bit 1.

VALUE FUNCTION
0 No mask
1 Mask {not used in decoding)

Bit 4: Reserved.
8it 3: -GPCS Al address decode

Bif 2: -IDEENL Buffer Enable

VALUE FUNCTION
0 Disabled (defauit}
1 Enabled. -IDEENL qualifies DEDIR

Bit 1: -GPCS Enable

VALUE FUNCTION
o Disabled {default). -GPCS is high.
1 Enable -GPCS output.

Bit 0: -GPCS Buffer Enable
VALUE FUNCTION

(=)

1 Enabled. -GPCS qualifies BDIR

Ceonfiguration Reglster 0BH (R/MW)
Interrupt Polarity Select and Power Down.

This readfwrite register is located at CRI offset 0BH. Bit
definitions are as follows:

Bit 7: INTR4 Polarity Salect.

O = Active High, defauli.

1 = Active low, tri-stated when inactive.
Bit 6: INTR3 Polarity Select.

0 = Active High, default.
1 = Active low, tri-stated when inactive.

Bit 5: INTR2 Polarity Salect.”
0 = Activa High, Default.
1 = Active Low, tri-stated when inactive,

Bit 4: INTR1 Polarity Select.
0 = Active High, defautt.

1 L T D omar bl almbomod caole w e S o ant
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Bit 3: Primary Serial Port Power Down

VALUE FUNCTION
0 ‘MNormal Mode (defautt)
1 Power Down Mode

Bit 2: Secondary Serial Port Power Down.

0 = Normal mode default

o= anlimn SR, SaSEaLW,

1 = Power Down mode.
All outputs are tri-stated, all inputs are disabled.
Oiifpeits: TxD, -ATS,-DTR.
lnputs: BxD, -CTS, -DSRA, -DCD, -AL

Bit 1: PafallelPort Powef Down

VALUE FUNCTION
0 Normal Mode {(default)
1 Power Down Mode. B

All outputs (PD0O-7, -STROBE, SLCT!N
-INT, -AUTOFD) are tri-stated.

All inputs {-ACK, BUSY, PE, SLCT, -ERROR)
are dlsahled — S

Bit O: -GPCS!OUT'I Pm Functlon Seiect

VALUE FUNCTION

0 -GPCS is selected as output pin. {-eta_lﬁ)

1 OUT1 of UART (MCR} 5 selected as
cutput pin.

© Configuration Reqister 0CH_{R/W)

This readfwrite register is located at CRI offset OCH. Bit
definitions are &s follows: o o

Bit 7: IDE Enable

VALUE FUNCTION
o IDE disabled, default.
-HDCS, -IDEENL, -IDEENH are always disabled
(nigh).
1 iDE Enabled

-HOCS, -IDEENL are enabled, and will be active when
- the correct addresses are selected.

-IDEENH depends on the XT/AT mode bit and the

-I0CS16 input. ’



Bit 6: IDE AT/XT Select

VALUE FUNCTION

o IDE AT intarface {default) ST
8/16 bit pregrammed VO translers.

-IDEENL is active during 'O 3F6H, 3F7H, 1FoH
-1F7H. -IDEENH is active during programmed WO
1FOH-1F7H and -HDCS is active during PIO 3F0H-
3F7TH.

1 IDE XT interface. B bit DMA and PIO transfers,
-IDEENL is active during PO 320H-323H or DMA
(-HDACK active). -HDCS is active only during
programmed VO {P1O) 320H-323H.

Bit 5: -FDCS Enable - §

VALUE FUNCTION

0 -FDCS Disabled, defautt.

Note: The FDC must also be powered down.

1 -FDCS Enabled
Floppy disk chip setect Is active for VO address
3FOH-3F7H,

Bit 4: -FDCE Buffer Enable

VALUE FUNCTION

0 = -FDCS Buffer Disabled, defauit.
1 = -FDCS Buffer Enabled, -FDCS qualified DBDIR.

Bit 3: -RTCCS Enable

VALUE FUNCTION

0 -RTCCS Disabled (default)
1 -RTCCS Enabled.

-RTCCS is active for VO 70H and 71H.
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Bit 2: -RTCCS Buffer Enable
VALUE FURCTION )
) " _RTCCS Butfar Disabled (default)

17" -RTCCs Enabled. -RTTCS qualities DBDIR.
Bit 1,0: Reserved (ReadMWrite) B 7
Configuration Register ¢DH (R/W})

Dacaruad — N
VTSI Yol = W

uration ister /

This read/write register is located at CRI offset 0OEH. Bit
definitions are as follows: ’

Bit 7: Reserved.

Bit 6: Primary Serial F‘orﬁ Tast enabled.

VALUE FUNCTION

0 Normal mode. Test disabled (default)
T;st enablea. TXD1 oulputs-; the Rx clock.

pury
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0 = Norma! mode, Test Disabled, defauit.

1 = Test Enabled, TxD2 outputs the Rx clock.
Bit 4-0: Reserved = 0

Configuration Register OFH (R}

This register contains the Configuration Register Index
address divided by 4.

Configuration Reaister GFH (W)

Writing any value into this register will bring the 82C601 out of
configuration mode.
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Configuration Register Summary

b7 253 05 o} b3 joed lf N . bo . _DEFAULT :
CRiooH | v SPOSCENABLE | RSVD | PP 52 st { msw | aw |oen
CR#01H RE PP S1CONFIG SZCONFIG ~ 7§ oo
CR#02H | RSVD=0] st Ri Ti MS s | R T2 1 RW | osH
CR#03H NOT USED i L
CR4D4H PSA9 PSAs PSA7 PSAS PSAS PSA4 PSA3 RSVD=0 | rRwW | OFEH
CR#05H 85A9 | sSsas | ssar SSA6 SSAS SSA4 SSA3 RsvD=0 | Aw | BEH
CR#05H | PPAg PPAS PPA7 PPAS PPAS PPA4 PPA3 PPAZ AW | sEH
CRH#O7H NOTUSED ~
CR#08H INTR1 SOURCE INTR2 SOURCE INTR3 SOURCE INTR4 SOURCE | RW | ECH
CR#0oH | GPaAg GPAS GPA7 GPAS GPAS GPA4 GPA3 GPA2 RW | XxXH
CR#0AH | MASK3 | MASK2 | MASKI RSVD GPA1 | IDEBEN | GPEN GPBEN | Rw | ooH
CR#OBY | INT4PS ] INTaPS | INT2PS | INTIPS | PSPD SSPD PPPD | GrOSEL | RW | ooH
CR#0CH | IDEEN | IDESEL | FDCSEN | FOCBEN | RTCSEN |RTCBEN | RSVD=0 | RSVD=0 | RW [ OOH
CRi#00H NOT USED
CR#OEH | RSVD | SITEST | goTen~ | RSVO-0 | RSVD=0 | RSVD=0 | RSVD=0 | RSVD=0 | Rw | OO
CR#0FH CONFIGURATION REGISTER INDEX L RW 1 xxH

TABLE 5.1
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82C60 G _
(IN MOTHERBOARD APPLICATION)

6.1 I[]I[OQUQHQH

Power management functions are achieved using PWRGD pin
{hardware) and Conlfiguration Register bits (software). The
82C601 configurations and register data can be retained
during sleep mode with the minimum current drain. This makes
the 82CE601 ideal for laptop environments. Each port of the
82C601 can also be individually disabled or powerad down
through configuration registers. This feature enhances the
82C601's flaxibility in system integration. The section below
discusses the power managament of the 82C601.

6.2 Power Management Application
There are three typical operating modes for any system.

1) Active mode
2) Sleep mode
3} Power Down mode.

Active mode:

In this mode, the 82C601 will be powered by a power supply
{through AC ouilet) or in a taptop by a main battery (NiCd). The

conflcuratlon n:-mqters will be Intialized hy the Svstem BIOS.

In Active mode software (BIOS) can power off selected
resources when needed to reduce total power consumption.

Sleep mode:

in a Laptop application, the powesr souice is the main batiery
which can last from 4-12 hours. To save battery energy, the
system should be put in sleep mode which draws a minimum
current when it is not used. The 82C601 supports this sleep
mode feature through PWRGD pin and bits 6 and 5 of
configuration register OH (CR#0H<8,5>). Below is a detailed
description of these bit functions.

bB,b5: Serial Port & Floppy Osciitator Enable.

o ¢ Oscillator always ON regardless of PWRGD,
Aatanls

c 1 Oscillator is ON when PWRGD Is high,otherwise it is
OFF {tri-state}

10 Oscillator is ON when PWRGD is high, otherwise it
is OFF (tri-state).

1 1 Oscillator is always OFF.

To implement the sleep mode, the CR#0H<6,5> should be

orogrammed as 0,1 or 1,0, This turns off tha oscillatar and

minimizes the current drawn by the serial and floppy ports. The
PWRGD signal is controllad by user designed sleep mode
circuitry. When the system is put in the sleep mode, the sleep
moede circuitry will assert PWRGD. The 82C601 isclates itself
from the rest of the system; all outputs are tri-stated, all inputs
are disabled and all commands are ignored until the PWRGD is
restored to the active state (wake up). This is why CRD is set
00,1 0r 1,0.
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Power Down mode

in this mode the power is complataely removed from the

system. The programmed configuration register data will not
be retained. This should not be an issue since the
configuration registers will be restored by the system BIOS.

Note: In any mode, the 82C8601 should not be
powerad by the RTC backup battery (Lithlum}.

6.3 Enabled and Power Down Register Values

This section summarizes the Enabled/Disabled and Power
Up/Down bits for each port.

Serial Port 1

CREOOH<1> = 0 Disabled
CR#00H<1> = 1 Enable (default}
CR#0BH<3>=0 Power Up (default)
CR#0BH<> = 1 Power Down.
Serial Poirt 2

CR#00H <0 Disabled
CR#00H<2> = 1 Enabled {default)
CR#0BH<2> = 0 Power Up (default)
CR#0BH<2> =1 Power Down.
Parallel Port

CR#00H<3> = 0 Disabled
CR#00H<S> = 1 Enabled (default)
CR#0BH<1>=0 Power Up (default)
CR#0BH<1> =1 Power Down.

IDE port

CR#0CH<7>=0 Disabled (default)
CR#0CH<7> =1 Enabled

RTCCS (Real Time Clock Chip Select)

CR#CH<3> =0
CR#OCH<3> =1

Disablad (default)
Enabled

GPCS (General Purpose Chip Select)

CRi#CAH<I>=C Disablad { (el defaull)
CR#0AH<I>= 1 Enabled
FDCS
CR#C <S> =0 Disabled (defautt)
CR#0C S>=1 Enabled
7.0 EAL TIME cLO P _SELEC
. D A

CHIP SELECY (-GPCS)

7.4 Introduction .- —

The 82C801 provides the Real Time Clock Chip Select
{-RTCCS) which is decoded at VO addresses 70H and 71H and

thn Sanaral Ditrescns Chin Calasd FODMGY 4
IS WADISI QI 1 U RPJOT Wi WITITL |BJ W) WIHIUDE GAUUIEaD 1o

pregrammable. The following section describas the application
of these two signals.

] Y [ -y




7.2 The 82C601 RTC Application

The typical Real Time Clock circuit is shown in Figure 8.1. ~ -

{Adapter Mode QOnly}

The typical game port circuit is shown in Figure 8.4,

7 BTN7 Fire button 4
6 BTNG Fire button 3
5 BTNS Fire buttor: 2
4 BTN Fire button 1
3 POS3 Joystick 4 position
2 POS3 Joystick 3 position
1 POS3 Joystick 2 position
0 POS3 Joystick 1 position

PC/AT DESIG | od

8.1 Introduction .

This section describes the 82C601 in a PC/AT
MOTHERBOARD application. The complete serial port, parallel
pon, floppy disk port and IDE interface can be embeddad in the
MOTHERBOARD with minimal board space and some cost
savings. Figure 8.1 shows a typical MOTHERBOARD
application of the 82C601.

8.2 1O _Address Map for the PC/AT

Serial Pori

Below is a table of standard PC/AT serial port addresses and
the corresponding interrupts.

Prysical Address | Interrupt | Logical name
3FBH 1RQ4 COM1
2F8H IRQ3 com2
938H 7 3EEH iRQ4 COoM3
2EBH 7 220H
238H 7 2E8H IRC3 COM4
2EQH 1 228H

Note that the logical name has no bearing on the address
assignment. For instance, COM1 logical name is assignad to
the first serial port found by the ROM BIOS, regardlass of the
IRQ and address assignment. However, the address is paired
with the assigned interrupt. Also, there is a sequence of the
addresses tha BIOS will search for.

By default, the 82C601 serial port is set at the 3F8H address,
and the interrupt should be hard wired to the 1RQ4.

Physical Address | interrupt {Logical nama
38CH 1RG5 LPTA
3784 RG7 LPTB
278H RQS LPTC

Note: The logical name has no bearing on the address

assignment. For instance, LPT1 logical nama is assigned to
tha first serail port found by the ROM BIQS, regardless of the
IRQ and address assignment. However, the address is paired
with the assigned interrupt. Also, there is a sequencs of the
addressas the BIOS will search for.

The IBM PC/AT allows installation of up to 3 parallel ports.
- These ports have logical names: LPTA, LPTB, LPTC. The
printer port on the Monochrome/Printer Adaptor which is

__ addressed at 3BCH will be LPTA when it is installed, then the

LPTC (278H) on 82C601 {if configurad) will be LPTC.

By default.“the 82C601 parallel port IS set at 278H address,

and the interrupt should be hard wired to IRQ5.
IDE_interface

The 82C601 integrates the complete IDE interface into a single
chip. The 82C601 IDE signals connect directly to the IDE
cnnactor. Two transceivers whose direction signals are
t 1trolled by -IDEENL and -IDEENH are required for the low
byte and the high byta data.

PC/AT Task File Registers

1o Type Description
Addrass Accass
1FOH R Data Register
1F1H R Ecror Register
w Write Pracomp.
FaH RrRW Sactor Count
1F3H R Sector Number
1F4H W Cylinder Low
1F5H aw Cyllinder High
1FeH W DrivesHead
F7H R Status Register
w Command Req.

PC/AT Alternate Registers

o Type Dascription
Addrass Access

3FeH w Fixed Disk

3F7H R Digital input

The description of these registers can be found in the IDE
interface section.
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ARSOLUTE MAXIMUM RATINGS:

Symbol Min Max Unit
Supply Voltage (Vee) 30 7.0 Volts
Supply Current (lcc) 10.0 40,0 mA
inpui Voitage {Vi) -3.5 5.5 . Voiis
Operating Temperature (Ta) o 70 c
Storage Temperature (Tstg) -40 125 C —
PC CHARACTERISTICS: -
Iype Symbal Min Typ Max Unit Test Condition
Veeo 45 5.0 58 vV
aL iol 4.0 mA Vol_max=0.4V
Ioh -1.0 mA Voh_min=2.4V _
O ici 8.0 mA Voi_max=0.4V
loh -1.0 mA Voh_min=2.4V
CH lol 16 mA Vol_max-0.5V
loh -200 uA Voh_min=2.4V _
T lol 24 mA Vol _max=0.5V
C loh -8 mA Vaoh_min=2.4V
til -20 uA Vec_max, Vil=0.4, all inputs
lih 20 uA Voc_max, Vih=2.7V, all inputs
Vil 08 Vv All inputs
Vih 2.0 v
Vol 0.4 v fol_max, Vec_min, Vil_max, Vih=2V o
Voh 2.4 v Vee_min, Ioh_max, Vil=0.5V, Vih=2V
[stby 50 uA Standby current without clocks, @ Vec_min, PWRGD active N
Note: i TTL Input
IS = Schmitt Trigger input
O = TIL output
CH = High current TTL output
QC = Open Drain
L = Low current open drain output
T = Tri-state TTL output, 24 mA

30 ; - . B N




1 rf imin ~
11 RESET width
12 -lIOR, -IOW width
13 AEN, -IOCS16 setup time to -IOR, -IOW
t4 AEN, -IOCS16 hold time from -IOR, -IOW
t286 SA setup time to -{OH, -IOW
127 SA hold time from -IOR, -IOW
ts SD setup time to -IOW
16 3D hold time from -IOW
17 SDdelay from -IOR
18 SD hold time from -IOR
t9 DBDIR active delay from -IOR, -10W
t10 DBDIR inactive delay from -IOR, -IOW
ti -CS delays from AEN, SA
Parallel Port Timing o . S
t12 FD, -INIT, -STROBE, -AUTOFD, -SLCTIN delay from SD
t13 INTR delay from ACK
IDE Interface Timing
t14 -IDEEN., -IDEENH delay from AEN, -IOCS16
t1s -IDEENL, -IDEENH delay from SA
ti6 IDED7 to SD7 delay {read cycle)
t17 SD7 te [DED7 delay (write cycle)
ti8 -DACK setup time to -IOR, -IOW
t19 -DACH na0ld time from -IOR, -IOW
t20 -DACK, AEN, -IOCS16 to -IDEENLL, -IDEENH delay
Serigl Port Timing S
1o -LOW to -RTS, -DTR, -OUT1 delay
t 2 -IOW to INTR3-state delay
123 . INTR active elay from -CTS, -DSR, -DCD
124 - INTR inactive delay from -IOR
t2s - INTR inactive delay from -IOW
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F82C601 (PFP) PINOUT - 80 PINS

PIN NAME

1 Vss
2 INTR3
2  (PPIRQ)
3 INTR2
3 {(SP1IRQ)
4 INTR1
4 (SP2IRQ)
5 Vss
6 DBODIR
7 A0
8 Al
g A2

10 A3

11 A4

12 A5

13 AB

14 A7

15 A8

16 Ag

17 AEN

18 -I0R

19 -1oW

20 RESET

- PIN NAME
21 Do
2. D
23 D2
24 b3
25 Vss
26 Da
27 D5
28 0]
29 D7
30 PD7
3 PD&
32 Veo
33 PD5
34 PD4
35 PD3
36 PD2
a7 PD1
38 PDO
39 -STROBE
40 -SLCTIN
41 -INIT
42 -AUTOFD
43 Vss

Company Confidential

PIN

46

g&88&84%

51
52
53
b4
55

22RIR283BYI G

NAME PIN NAME
-ACK 66  -10CS16
BUSY 66  (SSP1)
PE 67 Xt
SLCT 68 X2
-ERROR 69 MODE
LT3 70 Vss
-DSR1 71 (PP1)
DCO1 71 -RTCCS
-Rl1 72 _Vce
RXD1 73 -GPCS

--RTS1 73 (PPO)
-DTR1 74 IDED7

. TXD1 74 (PSP1)
-CTS2 -75  -HDCS
-DSR2. 75  (PSPO0)
-DCD2. . ._76  (-GAMEWR)
-Riz 76  -IDEENH
RXD2 - 77 (“GAMERD)
-RTS2 77  -DEENL
-DTR2 78  (ASFO)
TXD2 . . 78  -FDCS
PWRGD 79  (ASP1)
(SSPO) 79 INTR4

80 Vce

41



Company Confidential

F82C610 {PFP) PINOUT - 80 PINS

NAME PIN NAME PIN _ NAME PIN NAME PIN

AD 7 D5 27 INTR4 79 -RTCCS 71

Al 8 D6 28 -10CS16 66 -RTS1 54

A2 9 D7 29 -OR 18 -RTS2 62

A3 10 DBDIR 6 -1OW 19 RXD1 53

Ad i1 -bCD1 51 MODE 69 RXD2 61

AS 12 -DCD2 58 PDO a8 SLCT 47

AB 13 -DSR1 50 PD1 37 -SLCTIN 40

A7 14 -DSR2 58 PD2 36 (SP1IRQ) 3

AB 15 -DTR1 55 PD3 35 (SP2IRQ) 4

AQ 16 -DTR2 63 PDa 34 (SSF0) 65

-ACK 44 -ERROR 48 PDSs 33 (SsP1) 66
AEN 17 -FDCS 78 PDs 31 -STROBE 39

(ASPO) 78 (-GAMERD) 77 PD7 30 TXDH 56
{ASP1) 79 {GAMEWR) 75 PE 48 TXD2 54
-AUTOFD 42 GPCS 73 (PPQ) 73 Ve 32
BUSY 45 -HDCS 75 (PP1) 71 Vee 72

-CTS1 49 IDED7 74 (PPIRQY) 2 Vce 80
-CTS2 57 -DEENH 76 © 7 (PSPO) 75 Vss 1
Do 21 -JDEENL 77 (PSP1) 74 Vss 5

D1 22 -INIT 41 PWRGD 65 Vss 25

D2 23 INTR1 4 RESET 20 Vss 43

D3 Z4 INTR2 3 -Rii 52 Vss 70

D4 26 INTR3 2 -RI2 80 X1 67

X2 68

42
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Chips and Technologies, Incorporated

80 PIN PLASTIC FLAT PACKAGE (RECTANGULAR) DIMENSIONS:  mm (in)

= - 23.2(0.913) T
¢ - 26.0(1.02%)
Il i'—Z'0.0(J’B?)TYP !
gﬁﬁ anz—l -
SRS o A [
e = .
,,_,,',,,i, - ,'7:3:1 =
- '_ = | '17.200.677) - -
‘-=== —_— T

20.0(0.787)

PIN #1 REREEL )
10.8(0.031)TYP 0.55(0.014)TY?
r ' \ " 2.59¢0.102)
Iﬂﬂ[mﬂﬂﬂl|UUHDHUUBW!UIUHUUU_1_ : PP

¥ 3.19(0.125)

'I ~ 7o A—II\l' wr
—_— LOLU UL )IAN

DRAWING NO.: BORPFP-01
Chips and Technologics, Incorporated 3050 Zanker Hoad, San Jese, CA 9514 104-134-0000
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P82C601 (PLCC) PINOUT - 84 BINS

PIN

NAME

P T Qi gy
A AW W R~

O OO0 0®WNNSNMOO U A &L N ~ =

(PP1)
-RTCCS
Nce
-GPCS
{PP0)
IDED7
(PSP1)
-HDCS
{PSPO)
{(-GAMEWR)
ADEENH

(-GAMERD)

" -IDEENL

{ASPQ)
-FDCS
(ASP1)
INTR4
Vee
N/C
Vss
INTR3
{FPIRQ)
INTR2
{SP1IRQ)

45

Company Confidential
PIN ~ NAME PIN NAME
15 INTRT 38 D4
15 (SP2IRQ) 38 D5
16 Vss 40 D6
17  DBDIR 41 D7
18 A0 ~ 42 PD7
19 At 43 PD6
20 A2 44 Veo
21 A3 45 PD5
22. A4 46  PD4
23 A5 47 PD3
24 AG 48 PD2
25 A7 49 PD1
.26 AB 50 PDO
27 A9 51  -STROBE
28  AEN 52  -SLCTIN
23  4OR 53 N/C
30 oW 54 ANIT
31 RESET 55 . -AUTOFD
32  N/C 56  Vss
33 0o 57 ° -ACK
34 D1 58 BUSY
35 D2 59 . PE .
36 D3 60 .SLCT
37 Vss 61  -ERROR

PIN _ NAME

_62  CTSH
63 = -DSR1

64" DCOt
65, -RIl

66 - RXD1
67  -RTSt
68  -DTR{
60 TXD1
70 -CTS2
71 -DSR2
72 DCD2
737 Rz

74 N/C
75 RXD2
76  RTS2
77 DIRZ
78 TXD2
79 PWRG
79  (SSPO)
80 -0CSt6
80 . (SSP1)

S 81 Xt
82 X
83 MODE
84 Vss



P82C601 (PLLCC) PINOUT - 84 PINS

NAME  PIN
AC 18
Al 19
A2 20
A3 21
A4 22
A5 23
AB 24
A7 25
A8 26
A9 27

-ACK 57
AEN 28
(ASPO) 8
(ASP1) g
-AUTOFD 55
BUSY 58
-CTS1 62
CTs2 70
0o 33
D1 34
D2 35
D3 36
D4 38
D5 39

NAME = PIN

Company Confidential

NAME  PIN

D& 40
D7 a4
DBDIR 17
-DCD1 64
-DCD2 72
-DSR1 63
DSR2 71
-DTR1 68
OTR2 77
-ERROR 61
-FDCS 8
(-GAMERD} 7
(-GAMEWR) 8
-GPCS = 3
-HDCS 5
IDED7 4
-IDEENH &
ADEENL _ 7
-INIT 54
INTR1 15
INTR2 14
INTR3 13
INTR4 9
-lOCs16 89

10OR 29
oW 30
MODE 83
N/C 11
N/C T 32
N/C 53
N/C 74
PDO 50
PO 49
PD2 48
PD3 47
PD4
POs ' 45
PD6 43
PD7 © 42
PE 59
(PPO) 3
PP1) 1
(PPIRQ) 13
(PSPQ) 5

- (PSP1) 4
PWRGD 79
RESET 31
R 65

46

NAME  PIN

-Rl2 73

-RTCCS 1
-RTS1T 67
-RTS2 76
RXD1 66
RXD2 75
SLCT 60
-SLCTIN 52
(SPIIRQ) 14
(SP2IRQ) 15
(sspo)y 79
(85P1) 80
- -STROBE 51
TXD1 69
TXD2 78
Vee 2
- Vce 10
Vce 44
Vss 12
Vss = 16
Vss 37
Vss 56
Vss 84
X1 81
X2 82
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{ Chips and Technologies, Incorporated
84-Pin PLCC S , o o DIMENSIONS: mm (in)
30.0(1.181) _ , - e
30.4(L.197) 29.29(1.153)T¥P
_r‘—'—‘"‘ﬂr“‘_"—""'—"-"“_'"“r—""“'_‘"1""""‘{"”"—]—1_"1-
i : :
q 3 i ‘
d : 3|
q- -b
s _ ] 130.0(1.181)
g : B 130.400.197)
g ¢ i
C -
d )
g 3 1
s .
12 - - = L
a - 5
g s Bi:
C : s I -
" : £ 29129(1.153)TYP
Eii ! 5
. : -8
- ‘
L._._._z*._._.____;_‘-;-x;-ghz-_-uut_-- ---4‘iJ L -
4.12(0.162)
4.75(0.187) 7 : e e
J __L____-.,t_l -27(0.05)TYP _‘"0 80(0.031)TY
2.29(0.090} L2 0.46(0.018) TYP ‘
3.000.18) | _ 27.68(1.090) 1
28.70(1.130) ;
DRAWING NO.: B4PLCC-01
p
N

Chips and Technologies, ncorporated 3050 Zarker Road, 3an Iose, CA 95130 4034340600
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