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NEC Electronics Inc.

Description

The uPD72069 Floppy-Disk Controller (FDC) is one of
NEC’ Integrated solutions for today’s floppy-disk con-
troller designs. An outgrowth of the pPD765A—long
established as the industry standard for floppy-disk
contol—the pPD72069 maintains complete micracode
compatibility and contains the latest enhancements re-
quired for multitasking applications. Additionally, the
#PD72069 integrates the standard host-interface regs-
ters used in IBM PC, PC/XT, PC/AT, and PS/2® designs.

The uPD72069 incorporates & high-performance analog
PLL that requires no adjustments and supports all stan-
dard data rates as well as 600 kb/s and 1 Mb/s for the
latest advances in tape and disk technology.

The uPD72069 has on-chip clock generation, selectable
write precompensation, and all the circultry necessary
for interfacing directly to four floppy-disk drives.

. Features

g 100% pPD765A/765B software and hardware
compatible
IBM and ECMA (Sony) formats
Analog PLL (no adjustment required)
Data transfer rate: 1 Mb/s; 600, 600, 300, 250, 150
kb/s
Two system clock generators
Write precompensation (programmable shift values)
Programmable stepping speed
Direct control of four FDDs
~ 8pindle motor control
— Unit select control
— High-current driver outputs (open drain)
O Thres selectable modes support:
— PG, PC/XT, PC/AT registers
— Internal operating mode selection
— External operating mode selection
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Ordering Information

Part Number Package
uPD72069GF-3BA 100-pin plastic miniflat
rPD72069L 84-pin PLCC (plastlc leaded chip cartler)

IBM PG, PC/XT, PC/AT, and PS/2 are registered trademarks of Inter-
national Businéss Machines Corp,

#PD72069
Floppy-Disk Controller
T-52-33-06l
Pin ldentification
Symbol 1/0  Signat Function .
AQ In_ Address 0. Selects a reglster in sPD72069.
ACTL In Active Level. Sets active level of drive Interface
signal.
ACTL  Active Level
-0 High
1 Low )
CGP1, Out Charge Pump. Phase difference of sub PLL
CGP2 ) devices,
[} In__ Chip Select. Validates RD and WH signals,
DeD7 /O  Data Bus. Bidirectional, three-stata data bus.
DENO, Qut Denslty. Specities the density of a drive that can
DENT (%) support more than one density. The output Is &
value corresponding to the selected data
transmision rate,
DENO: When DR1 = 0 and DRO = 1, the DENO
outputis 1, Otherwise itis 0.
DEN1: When DR1 = 1 and DRO = 1, the DENi
output Is 0, Ctherwlse it is 1.
The values specltied above are applicable when
ACTL = 1. The values are reversed when ACTL =
0.
DIR (¥ Out  Directlon. Spacliles the seek direction.
ACTL DIR Direction
4] 0 Outward
0 1 Inward
1 0 Inward
t 1 Outward
DMAAK In DMA Acknowledge. Enables DMA cycle,
DMARQ Out DMA Request, Requests data transfer In DMA
mode,
DR0-DR2 In Data Rate, Sets dafa transfer rate In external
mode,
D80-DS3  Out Drive Select. Selects up to four FODs,
®
EMO-EM4  Out Enable Motor. Controls FDD spindle motor orfoff;
*) also can be used as a general-purpose output
port, )
ENIDX(*) In  Enablelndex, Validates INDEX and RDATA signals
from FDD.
ENPCS In Enable Precompensation. This pin Is usually
* connected to the LCT pin
ENRW In  Enable Read Write, Validate RD and WH slgnals
‘when MSEL = 1. When MSEL = 0, this signal Is
) mearningless,
FLT (%) In  Fault. Indleates FDD Is faulty. '
FLTR(*  Out Fault Reset. Releases FDD from fault state,
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pPD72069
T-52-33-61
v
Pin Identification (cont) Pin Identitication (cont)
Symbol /O  Slgnat Function Symbol /0 -Signal Function )
FMT In  Format. Selects format In axternal mode. XA1, XA2 ln  Crystal A, For internal oscillator frequency
FMT  Format ; contral, a crystal resonator Is connected to XA1
o BM and XA2. For external clock input at XA1, XA2is
1 ECMA/SO open.
HDLD (Y Out Head Load. Sets drive head in the load state. Frequency = 16 MHz
INDEX (¥} In  Indicates drive head Is positioned at physioal
start point of track on the medium,
INT Out Interrupt Request. Requests main system to
process transferred data and execution resuits, Symbol O _Signal Function .
- XBi,XB2 In Crystal B, For internal oscillator frequency control, &
L 1)
LeT () Out t;\."ng;'fﬁ?tr':ﬂgf :ﬁ: gg:’da head has selected crystal resonator is connected to XB1 and XB2. For
: external clock input at XB1, XB2 is open.
LPF1, Out Lowpass Filter Phase difference of maln PLL Frequency = 19.2 MHz
LPF2 devices,
- - - 28IDE (¥ In Indloates a medium with two usable sldes has besn
MSEL In Mode Select. Validates IBM-PG reglster and on- loaded Into the FDD.
chip peripheral ¢lrcult.
G — Internal Connection, Connect to GND1
PCS0, In  Precompensation. Sets precompensation value
PCS1 In external or register mode. NC — No Connection.
205] n Flead, This control signal causes the malnsystem ~ GND! — Ground for digital devices.
to read data from the uPD72069 to the data bus.  GND2 —  Ground for analog devices.
RDATA () In  Read data (consists of clock and data bits) from  GND3 —  Ground for buffers,
FDD,
V In +B-volt power supply for digital devices.
READY (7 In_Indlcates FDD Is ready. L1 pawer supey o1 78 ;
- Vbbz In  -+B-volt power supply for analog devices.
RESET In Sets uPD72069 to Idlo state. FDD Interface — -
outputs except for WDATA (undefined) are: () Active high when ACTL. = 0; active low when ACTL = 1.
ACTL Qutput
o All low Output Pin Reset Status’
1 Al high Pin Reset Status
For the maln system, INT and DMARQ are set to
low and DDy are set for Input. D07 Input
RSEL In  Reglster Seleat. Whon MSEL = 1, used with TS DMARQ, INT Low
and AO to select register for IBM-PG (digital out
register of control reglster). Invalld when MSEL = ES; 11'&?:22' Undefined
L 1
0 WDATA 7
SIDE (%) Out  Side Select. Selects double-sided drive head. DIR, DS0-DS3, Low when ACTL =0; high when ACTL= 1.
ACTL.  SIDE Drive Head EMO-EM3, FLTR,
0 0 Head 0 HDLD, LCT,
(1) ; _ HH::g : SIDE, STER, WE
DENO, DENt Output depends on the preset data transfer
1 1 Head 0
- rates, Value set when ACTL = 0 Is Inverted
STEP(*)  Out Generates seek pulses. when ACTL = 1, and vice versa.
TC In  Terminal Count, Terminates data transfet
TRKO (*) In  Indlcates drive head s positioned at cylinder 0.
WDATA () Out Wiite data (clock and data bits) to FDD.
WE (% Out Requests FDD to write data. )
WPRT (%) in Indicates medium Is write-protected.
Wi In  Write. Control signal that allows.the main system

1o write data bus data into pPD72069.
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uPD72069
Y-52-33-61
Pin Configurations
84-Pin PLCC
x 8 w B . =
208  w8neE 2wk S o8
Fzso8a8ngfg8asFudss
<x x x Ox O x x ¥ x ¥ Ox ¥ x x x 0 x x
Ao nnOnaOanannn
anot fia” © O%%mwwhl\khl\74jGNDa
CGP{ []13 730 *EMo
NC [14 7211 *EM1
car2 s 711 GND3 _.._
NC Q1s 701 *EM2
GND2 []17 69{] *EM3
NC 18 e8[] GND3
LPF2 19 671 *DS0
NC [Cjz20 651 »DS1
LPF1 a1 651 GND3
NC []22 [ *Ds2
Vopz 23 6310 *INDEX
Vpp1 Oaa 62{1 *DS3
RESET []2s 613 *DEN1
ENAW [j2s ] GND3
RSEL []27 [1 DENo
TS [Cjos sg{1 XB2
A0 (29 s7[d XB1
RD a0 58[1 GND1
WA a1 550 xa2
MSEL a2 5411 XAl
838858 T¥LILLETRZR8H Y0
LIS O O O O N
O - NOT W ONIIE = O o = 0O =
nananooogégp*ggggg——§§
ala
¥ Active lavel Is variable
IC Connectto GND1
Connect GND1, GND2, and GND3 to main ground with the
shortest possible wiring
83vQ-59208
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rPD72069
T-52-33-61
100-Pin Plastic Minitiat . :
x 8 a @ w3 Bk o "E a
Singggfopatasaifedsle
Y e F6x G x rxx0x¢xxx 8%
mnooOononoonooponaoonnin
S22 528580503385883885%
NC Eio" ] NC
NC 2 ] NC
NC O3 [0 NC
NC 14 [ NC
ACTL 5 1 GND3
GND1 O6 511 =EMO
caprt O7 [1 %EM1
NC [Js [] GND3
caprz Ojo [ *EM2
NG Oy 10 [J %EM3
GND2 [ 11 [1 GND3
NC 12 1 *DS0
LPF2 O} 13 [ »Ds1
NC O 14 1 GND3
LPF1 C}15 [1 »DS2
NC 416 [ *INDEX
vop2 0§17 [1 %DS3
vDDi £]18 [1 #DENT
RESET []19 [0 GND3
ENWR 20 [1 *DENO
ASEL 21 1 X82
cs 422 1 X81
Ao 023 1 GND1
AD a4 1 xA2
WR 25 [0 XAt
MSEL Cj26 1 PCS1
NC Co7 [3 NC
NC [zs [1 NC
NG [Ja9 1 NC
NC T30 NC
R EELEEREE AR R AR AR
LIUL!LILILILILJLILHJLIULILILILILIU
O - N T W OO =0 o o0e
onooooao;é%r—zgggg—_‘é
a
*  Active level is variable
IC Connect to GND1
Connect GND1, GND2, and GND3 to main ground with the
shortest possible wiring
6v0-59218
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uPD72069 Block Diagram

pPD72069
T-52-33-61

RESET w——}

DBo - DBy < >

XA1 XA2
DRO DR1 DR2

[] Command

Registers
and

Timers

Status

Dg!uaﬁg:m ¢> Multiplexer <:> Data

L

Block upgraded or added to
original uPD765/72065

) Internal signal

FMT

WE

WDATA

[ From Digital
Out Register
A) ————]
8 ———»
RD ———————]
W —————»
TC ————1 System
DMARQ ~¢————— Interface
'D'MFK _— 4} Contral NV
ENAW ~—~—————— |
MSEL —— |
RSEL e
INT Data [~ (SYNC)
Separn:ﬁon [ (WOLK)
a
SYNC! Serial
RDATA ¢ ) (DRQ) Interface
l Circuitry
{RDATA)
LPF1,LPF2 - WINDOW)
CGP{,CGP2 -— ¢

.J*+—ENPCS
:j<—PCSs0

83SL-57348 -
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Absolute Maximum Ratings

Ta = +25°C

Supply voltage, Vpp -065t0 +7.0V
\eltage on any pin (except Vpp) -05t0 +7V

Operating temperature, Topy -10to +70°C
Storage temperature, Tstg -6§ to 150°C

Oscillator Specifications

TA = ~1010 +-70°C; Vpp = +5V =10%

Parameter Symbol Min Typ  Max Unit Conditlons

Lowlevel V) -0.5 02Vpp V  PFins XAt

Input voltage XB1

Highlevet Viy 08Vpp Vpp +06 V

Input voitage )

Clockcycle dgoya 622 625 638 ns Pins XAf,
XA2

Poys 518 5208 523 ns Pins XB1,

XB2

Clock width, ¢ 0.35 065  ova

high/low CYB

Clock rise g 0.5 Povar

time CYB

Clockfall  p 015  dgya

time qSCYB

Analog PLL Characteristics

Paramoter Symbol Min Typ Max Unit
VCO free-run fr 99 100 101 MHz
frequency

{1 power supply ftupp -0.1 +0.1 %IV
voltage coefficlent

17 tomperature a0 +10  ppmPC
coefflclent

Capture range fors *7.6 %
Lack range foTa *0 . %
Capture range power fotup -5 +5 %IV
supply voitage

coefficlent

Capture range forTa -5 +8  ppmC
temperature

coefflclent

VCO jitter tar 0 2 ns
Peak shift margin torTM 80 %
Puilin time tory 20 bit
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N E C #PD72069

T=52-33-61
AC Characteristics 1; 1 Mb/s
Ta = =10 to +70°C; Vpp = +5V £10%;
MFM data transfer rate = 1 Mb/s; doya = 625 ns (16 MHz at XA1) )
Parameter Flgure Symbol Min Typ Max Unit Conditions
Main System Side ’
Ao, TS, DMAAK, ENRW setup time to FD 2 tan 0 ns
A0, C5, DMAAR, ENRW hold time from BD 2 tha 0 ns
RD pulse width 2 tgg 200 ns
Data access time from AD t 2  tpp 140 ns
Data float delay time from RD t 2 tor 10 85 ns
INT delay time from AD t 2 ta - 400 ns  For data transfer In non-DMA mode
Ao, TS, DMAAK, ENRW, RSEL setuptimeto WR 3 taw 0 ns
% S, DMAAR, ENFW, RSEL hold time from 8 twa 0 ns
WA pulse width 3 tww 200 ) ns
Data setup time to WR 3 tow 100 ns
Data hold time from WH 3 two 0 ns )
INT delay time from WR t 3 twi 400 ns  Fordata transfer in non-DMA mode
DMARQ cycle time ) 4 tMcy 65 us
DMARR { response time from DMARQ ¢ 4 tva 100 ns
DMARQ delay time from DMAAK { 4 tam 140 ns
DMAAR pulse width 4 tan 2 Bova
D | response time from DMARQ t 4 tur 625 ns
WA | response time from DMARQ t 4 tmw 125 ns
WR/RD respanse time from DMARQ 1 4 tvAw 6 s
TG pulse width 4 tre 60 ns
RESET pulse width 5 tasT 80 dcva
Clock hold time at standby 6 twe 32 ] dgoya When external clock Is Input to XA1 pin.
Clock setup time at standby release 6 tow 16 dcva
START CLOCK ¢ommand setup time to 6 tws 16 dcva
RESET STANDBY command
INT response time from DMARQ 7 ty 60 7 o |
Time from INT to Invalidate DMAAR 7 ™ 1 bow - |
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AC Characteristics 1; 1 Mb/s (cont)
Parameter Figure Symbol Min Typ Max Unit Conditions
Drive Side
ROATA active-low time 8 trRoD 40 ns
WDATA active-low time 8 twop 125 ns
DS0-DS3 getup time to DIA 9 tosp 95 ps  Note2
DIR satup time to STEP 9 tostr 08 pe
080-DS4 hold time after STEP 9 tstu 26 pe
STEP active-low time 9 tsTp 8 35 ps
DS0-DS3 held time after DIR (Note 1) 9 tops 225 us
DIR hold time after STEP 9 tsrp 12 us
BTEP cyclo time 9 tsg 185 ps
FLTA active-low time 10 tFR 4 ks
TNDER low time 10 tox 4 dow
Notes:

(1) While the unit under test Is performing a seek operation, the
SENSE DEVICE STATUS ¢ommand is belng exscuted for the
other devices.

(2) The minlmum value for drive-side paramsters is 50 ns less
than the value expressed in ps, For example, 9.6 us |s actually
9,450 ps,

(3) See figure 1 for timing measurement voltage thresholds.

Figure 1. Voltage Threshold for Timing
Measurements

- ]
Input >¢ 22v 0800
| 08V 045V
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AC Characteristics 2; 500 kb/s
Ta = =10 16 +70°C; Vpp = +5V =10%;
MEM data transter rate = 500 kb/s; $oya = 62,5 ns (16 MHz at XA1
Parameter Figure Symbol Min Typ Max Unit Conditlons
Main System Side
A0, TS, DMAAR, ENFW setup time to BD 2 tAR ] ns
A0, TS, DMAAK, ENFW hold time from RD 2 tha 0 ns
AD pulse width ) 2 tRp 200 ns
Data access time from FD 1 2 tro 140  ns
Data float delay time from BD ¢ 2 tor 10 85 ns
INT delay time from RD 1 2 tr 400 ns  Fordata transfer In non-DMA mode
A0, TS, DMAAR, ENRW, RSEL setup time to WA 3 taw 0 ns
%.F‘i TB, DMAAR, ENRW, RSEL hold time from 3 twa 0 ns
WA pulse width 3 tww 200 ns
Data setup time to WR 3 tow 100 ns
Data hold time from WR 3 two 0 ns
INT delay time from WH 3 twi 400 ns  Fordata transfer in non-DMA mode
DMARQ cycle time 4 tyoy 18 ps
DMAAR { response tlme from DMARQ ¢ 4 tma 200 ns
DMARQ delay time from DMAAKR 4 4 tam 140 ns
DMAAK pulse width 4 taa 4 dowa
RO { resporise time from DMARQ 1 4  tup 125 ns
WH { response time from DMARQ 4 tw 250 ns
WH/RD response time from DMARQ 4 tvRw 12 us
TG pulse width 4 trc 60 ns
RESET pulss width 5 tast 30 Pcva
Clock hold time at standby 6 twe 64 doya When external clock Is Input to XA1 pin,
Clock setup time at standby release 6 tow 82 dova
START GLOGK command setup time to 6 tws 32 dova
RESET STANDBY command
INT response time from DMARQ 4 7 v 120 154 dcova
Tima from INT to Invalldate DMAAR 7 tA 2 dow
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AC Characteristics 2; 500 kb/s (cont)
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J-52-33-61

Paramoter Figure Symbol Min Typ Max Unit Conditions
Drive Side

RDATA active-low time 8 thop 40 ns

WDATA active-low time 8 twop 250 ns

D§0-DS3 setup time to DIR 9 thpep 19 us  Note2
DIR setup time to STEP 9 tosT 1 us

D$0-DS3 hoid time after STEP 9 tstu 5 us

STEP active-low time 9- tgip 6 7 8 ps

DS0-DS3 hold time after DIR (Note 1) 9  tops 45 ue

DIR hold time after STEP 9 tstp 24 us

BTEP cycle time 9 tsc 33 s

FLIR active-low time 10 ter 8 10 ue

TNDEX low time 10 tiox 8 dcva

Notes:

(1) White the unit under test e performing a seek operation, the
SENSE DEVICE STATUS command ls being executed for the
ofher devices,

(2) The minimum value for drlve-side parameters is 50 ns less
than the value expressed In ps. For example, 19 ps is actually
18.950 ps.

(3) Ses figure 1 for timing measurement voitage thresholds.
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- T-62-33-61
AC Characteristics 3; 250 kb/s
Ta = ~10to +70°C; Vpp = +5V £10%;
MFM data transler rate = 250 kb/s; dgya = 62.5 na (16 MHz at XA1) )
Parameter Figure Symbol Min Typ Max Unit Conditions
Maln System Side :
Ao, TS, BMAAR, ENRW setup time to AD 2 AR 0 ne
A0, 55, DMAAR, ENRW hold time from BD 2 ™ 0o ns
RD pulse width 2 thn 200 ns
Data access time from RD t 2 7D 140 'ns
Data float delay time from BD © 2 top 10 © 85 ns
INT delay time from BD 2 ta 400 ns  For data transfer in non-DMA mode
A0, T3, DMARR, ENRW, RSEL satup time to WH a taw 0 ns
%)F'i T8, DMAAR, ENRW, RSEL hold time from 3 twa ] . ns
WR pulse width 3 tww 200 ns
Data setup time to WR 3 tow 100 ns
Data hold {ime from WH 3 two 0 ns
INT delay time from WR 1 3 twi 400 ns  For data transfer In non-DMA mode
DMARQ cysle time 4 tmoy 26 us
DMAAK { response time from DMARQ ¢ 4 tua 400 ns
- DMARQ delay time from DMAAR ¢ 4 tam 140 ns
DMAAK pulse width 4 tAa 8 ¢VGYA' )
RD ¢ response time from DMARQ * 4 tun 260 ns ' ' sg
WH { tesponse time from DMARQ 1 4 tuw 500 ns )
WR/HD response time from DMARQ t 4 tvaw 6 us
TG pulse width 4 tre 60 ns
RESET pulse wldth 6 tast 30 dova
Clack hold time at standby 6 twe 128 dova When external clock Is input to XA1 pin,
Clock setup timae at standby release 6 tow 64 dcva
START CLOCK command setup time to 6 tws 64 dova
RESET STANDBY command .
INT response time from DMARQ ¢ 7 tm 240 308 doya
Time from INT to Invalldate DMAAR 7 tA 4 dowa
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AC Characteristics 3; 250 kb/s (cont)

T-52-33-61

Parameter Figure Symbol Min Typ Max Unit Conditlons
Drive Side

RDATA active-low time 8 taon - 40 ns

WDATA active-low time 8 twop 500 ns

DS0-DS3 setup time to DIR 9 tpsp 98 us  Note2
DIR setup time to STEP 9 tpsT 2 s

DS0-D$3 hold time after STEP 9 tsju 10 pe

BTEP active-low time 9 tstp 12 14 18 ps-

DS0-DS3 hold time after DIH (Note 1) 9 tops 90 us

DIR hold time after STEP 9 tstp 48 us

BTEP cycle time 9 tso 66 s

FLTA activedow time 10 trR 16 20 ps

INDEX low time 10 tox 16 dova

Notes:

(1) While the unit under test is performing a seek operation, the
SENSE DEVICE STATUS command s belng executed for the
other devices,

(2) The minimum value for drive-side parameters is 50 ns less
than the value expressed In us. For example, 38 us ls actually
37,950 ps.

(3) See figure 1 for timing measurement voltage thresholds.
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AC Characteristics 4; 600 kb/s
T = ~1010 +70°C; Vpp = +5 V £10%;

MFM data transfer rate = 600 kb/s; dgyp = 625 ng, Pgyp = 52.08 ns (19.2 MHz at XB1)

Paramoter Figure Symbol Min Typ Max Unit Conditions

Main System Side

A0, C5, DMAAR, ENRW setup time to AD 2 tAR 0 ns

A0, TS, DMAAR, ENRW hold time from RD 2 tha 0 - ns

RD pulse width 2 thR 200 ns

Data access time from RD © 2 tan 140 ns

Data float delay time from RD 1 2 tor 10 85 . ns

INT delay time from RD * 2 t 400 ns _ For data transfer in non-DMA mode
A0, G5, DMAAR, ENRW, RSEL setup timeto WR @ taw 0 ns

e?ﬁ C5, DMAAR, ENRW, RSEL held time from 3 twa 0 ’ ns

WR pulse width 3 tww 200 ns

Data setup time to WA 3 tow 100 ns

Data hold time from WR 3 two 0 ns

INT delay time from WR t 3 tw 400 ns  For data transfer in non-DMA mode
DMARQ cycle time 4 tqoy 108 us

DMAAK { response time from DMARQ & 4 tma 1667 ns

DMARQ delay time from DMAAK { 4 tam 140 ns

DMAAR pulse width 4 A 4 dove

FD | response time from DMARQ t 4 twr 1042 ns

WH 4 response time from DMARQ 4 tyw 2083 ns

WR/RD response time from DMARQ 1 4 tvrw 0 us

TG pulse width 4 t1c 60 ns

RESET pulse width . 5 tpsT 30 dova

Clock hold time at standby [} two 64 doys When external clock Is Input to XBi pin.
Clock setup time at standby release 6 tow 32 dcve

START CLOCK command setup time to 6 tws 32 dcve

RESET STANDBY command

INT response time from DMARQ { 7 twmi 120 154 dovm

Time from INT to Invalldate DMAAR 7 t 2 4o |
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AC Characteristics 4; 600 kb/s (cont)
Parameter ~ Flgure Symbol Min Typ Max Unit Conditions
Drive Side
RDATA active-low time 8 troD 40 ns
WDATA aclive-low time 8 twop 2083 ns
D§0-DS3 setup time to DIR 9 tosp 96 ps  Note 2
DIR sotup time to STEP 9 tost 05 Iy
DS0-DS3 hold time after STEP 9 tsu 26 us
STEP active-low time 9 tstp 3 35 4 ps
DS0-DS3 hold tims after DIR (Note 1) 9 tons 12 ks
DIR hold time after STEP 9 tstp 225 us
BTEP cycle time 9 tsc 165 ue
FLTH active-low time 10 teR 4 5 s
INDEX low time 10 tiox 8 dove
Notes:

(1) While the unit under test Is performing a seek operation, the
SENSE DEVICE STATUS command Is being executed for the
other devices.

(8) The minimum value for drive-side parameters Is 50 ns less
than the value expressed In na. For example, 9.6 ps is actually
9,450 ps.

(3) See figure 1 for timing measurement voltage thresholds.
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AC Characteristics 5; 300 kb/s
Ta = —10t0 +70°C; Vpp = +5V £10%;
MFM data transfer rate = 800 kb/s; ¢oya = 62.5 ns, doyg = 52.08 ns (19.2 MHz at XB1)
Parameter Figure Symbol Min Typ Max Unit Conditlons
Main System Side
A0, TS, DMAAR, ENFW setup time to RD 2 tAR 0 ns
AQ, TS, DMAAR, ENFW hold time from RD 2 tRA 0 ne
D pulse width 2 thg 200 ns
Data access time from RD 1 2 trp 140 ns
Data float delay time from RD t 2 tor 10 85 ns
INT delay time from RD t ) 2 th 400 ns  For data transfer in non-DMA mode
A0, TS, DMAAR, ENRW, RSEL sotup timeto WA~ 3 taw o 7 ns
A0, TS, DMAAR, ENRW, RSEL hold time from 3 twa ] ns
WR
WH pulse width 3 tww 200 ns
Data setup time to WA 3 tow 100 ns
Data hold time from WR 3 twp 0 ns
INT delay time from WR 1 3 twm 400 ns  For data transfer in non-DMA mode
DMARQ cyole time 4 tyoy 247 §8
DMAAK L response time from DMARQ { 4 tua 3333 ns
DMARQ delay time from DMAAK 4 4 - 140 ns
DMAAK pulse width 4 taa 8 dovm
D 4 response time from DMARQ t 4 tyr 2083 ns
WH | response time from DMARQ 4 taw 4167 ns
WH/FD response time from DMARQ 1 4 tvrw 20 s
TC pulse width 4 tro 60 ns
RESET pulse width 5  tast 80 dova
Clock hold time at standby 6 twe 128 ¢CYQ When external clock Is Input to XB1 pin.
Clock setup time at standby releasa 6 tow 64 dove
START CLOCK command setup time to 6 tws 64 dova
RESET STANDBY command
INT response time from DMARQ 7 tm 240 308 dovp
Tlime from INT to invalicdate DMAAK 7 A 4 dovs
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AC Characteristics 5; 300 kb/s (cont) )

Parameter Figure Symbol Min Typ Max Unit Conditions
Drive Side

RDATA active-low time 8 trop 40 ns

WDATA active-low time 8 twop 418.7 ns

DS§0-DS3 setup time to DIR 9 tpsn 19 us  Note2
DIR ssetup time to STEP 9 tosT 1 ps

D$0-D§3 hold time after STEP 9 tsTu 5 us

STEP active-low time 9 tstp 6 7 8 ps

D$0-DS3 hold time afier DIR (Note 1) ] tpos 24 ps

DIR hold time after STEP 9 tsto 45 us

BTEP cycle time 9 tso 33 ps

FLTR actlve-low time 10 trR 8 10 s

TNDEX low time 10 tipx 16 dovs

Notes:

(1) While the unit under test is performing a seek operatlon, the
SENSE DEVICE STATUS command Is belng executed for the
other devices.

(2) The minlmum value for drive-side parameters s 50 ne less
than the value expressed In us. For example, 19 ps Is actually
18.950 ps.

(3) See figura 1 for timing measurement voltage thresholds.
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Figure 2. Read Operation
BVRAK. e X

1AR ‘AR tRA_I

RO L
A A
- tDF
Do-D7 — Egh_—_z ______ ..g: _______
[L tRI
INT
K ———
Figure 3. Write Operation
AW WA
i ww
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! tow W0,
S — X
T—

INT
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Figure 4. DMA Operation
oY !
DMARQ il \ }
) WA tAM:
tAA
TR N\ Y
WMRW
w e
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tuw i

TC /
le— tTC

838L-60038

Figure 5. Reset Operattion

i tRST

RESET T X
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5-122




N E C ELECTRONICS INC

NEC

30E D WM L427525 0027994 & M

pPD72069
.
Figure. 6 Standby Operation
Clock A
[— toW ——
twe [ tWs ———|
(1) @ ) ]

Notes:

(1) SET STANDBY command write.

(2) START CLOCK command write,

{3) RESET STANDBY command write,

(4) Whenin standby mode the external clock should be

fixed low, The standby current specifications cannot
be met unless this is done.
835L-60038
Figure 7. Overrun Operation
M1 - R-Phase
DMARQ \
N
v
INT / \
DMAAK Signal
A Invalid Time. ™"
INT generation on completion of commarnd

835L-60078

Figure 8. RDATA and WDATA Waveforms

RDATA

'RDD

WDATA

tWDD

83SL-6011A
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Figure 9. Seek Operation

T—5.2—33-6]

Ds0-DS3 X

X

— tpD§ —*

DIR

4
A

[+ tsTD

sTU

STEP

sc 1
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Figure 10. FLTR and INDEX Waveforms

FLTR
'FR
INDEX
tiox
B3ISL-E010A.
pPD72067/68/69

Table 1 compares features of uPD72067, pnPD72068, and
uPDPD72069

Operation Modes

Table 2 describes the external, internal, and register
modes of the pPD72069

Commands

Table 3 describes the 15 commands and 10 subcom-
mands of the pPD72069.
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Table 1. Feature Comparison, uPD72067/68/69

pPD72067 pPD72068 pPD72069

FDO slde Data Digital PLL  Digital PLL.  Analog PLL

external sampling

clreuits VFO

builtin Wiite P P P
compensation
Motor [ ” ”
control
Decoder - » »”
Drlver - » 74

Gérrespondence to high- 500 kb/s
speed data transmission

800 kb/s 1.0 Mb/s

* CPU slde external -
clrcuits builtin

- -

% Circuits corresponding to iIBM-PC (Address, DMARQ, and INT)

Table 2. Operation Modes

Mode Function Remarks
External  Sets the following pararneters Part of the
at the corresponding pins, programs of
 Data transmisslon speed uPD765, 7265,
Wit il | 72065, and 72066
e Write compensatlon value should be
e Format ({BM/ECMA) modified
o Motor control
Internal Sets the following parameters ' Part of the
using the corresponding programs of
commands (software). wPD765, 7265,
© Data transmission speed 72065, and 72068
should be
o Wiite compensation value madifled.

& Format (IBM/ECMA)
® Motor control
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Table 2. Operation Modes (cont)

T':52—33-6]

Table 3. Commands and Subcommands {cont)

Mode Function

Remarks

Command Name

Functlon

Register Corresponds to IBM-PC.

A dedicated GPU
side intertace is
bulit-In

An FDD select
(DS0-DS3) stop
function Is
bulit-in,

Table 3. Commands and Subcommands

Command Name Functlon

Read Commands

READ DATA Specifies a sector and transfers its data to

aean el even  the host.

READ DELETED

DATA

READ ID Reads a sector ID.

READ Checks the track format.

DIAGNOSTIC

SCAN EQUAL Compares each sector data with host data

SCAN LOW OR ‘a:::d(ii‘?;cts & sector that satisfies the set

EQUAL ’

SCAN HIGH OR

EQUAL

Write Commands

WRITE DATA Specities a sector and transfers Its data to

- = the host.

WRITE DELETED

DATA )

WRITE ID Wiites the format of a track.

Seek Commands

RECALIBRATE Moves the read/write head to the
outermost track (track 0).

SEEK Moves the read/write head to the specitied
cylinder

Sense Commands )

SENSE Reads the Interrupt factor (seek end/state

INTERRUPT change) In the xPD72069.

STATUS

SENSE DEVICE Reads the FDD status.

STATUS

Initialize Command

SPECIFY Defines a xPD72069 operation mode,

Subcommands

SET STANDBY Drlves the xPD72069 in the standby status.

RESET STANDBY Releases the uPD72069 from the standby
status,

SOFTWARE initializes the uPD72069.

RESET

ENABLE Sets the uPD72069 in External Mods.

EXTERNAL MODE

CONTROL Sets the pPD72089 in Internal Mode and

INTERNAL MODE sets both data transmission rate and
precompensation value.

ENABLE MOTORS Control On/Oft of the spindle motor.

SELECT FORMAT Selects sither 1BM or ECMA/ISO format,

START CLOCK Starts the clock generator operation,

DATA TRANSFER Sets a data transmission rate.

RATE

PRECOMPENSATION  Sets a precompensation value.
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Interface With FDD System Bus

Figure 11 Is a reference circuit diagram of the direct
connections between the pPD72069 and a floppy-disk

drive.

Figure 11. 4PD72069 to FDD Interface

Table 4 lists the system clock XA or XB crystal appropri-
ate for the selected floppy-disk drive

Figure 12 is a reference circuit diagram of the interface
between the pPD72069 and a system bus for data trans-

uPD72069

RDATA
READY
INDEX

FLT
TRKo
WPRT
2 SIDE

WDATA

FLTR
STEP

SIDE
LeT
DR
HDLD

DSg
DSp
DS4
DS

EM3
EM2
EMj
EMo

FMT

ENPCS

ACTL

FDD Interface

READ DATA
READY
INDEX

FAULT

TRACKG0
WRITE PROTECT
TWO SIDED

WRITE DATA
WRITE ENABLE
FAULT RESET
STEP

- SIDE SELECT

LOW CURRENT
DIRECTION SELECTION
HEAD LOAD

DRIVE SELECT 8
DRIVE SELECT 2
DRIVE SELECT §

DRIVE SELEGT 0

ENABLE MOTOR 3
ENABLE MOTOR 2
ENABLE MOTOR 1
ENABLE MOTOR 0

H (IBMFORMAT)

oL (ECMA/ISQ FORMAT)

83SL-6045A

mission In Internal or External mode. To prevent misse-
lection of 1/O ports during DMA cycles, the Address
Enable (AEN) cutput of uPD71071 inhibits other /O

ports.
Table 4. System Clock Frequencies
XA X8
DR2-DRO Mod Type Data Rate (kb/s) 16 MHZ 19.2 MHz
000 EM 125 » -
MFEM 250 - -
001 FM 250 o -
MFM 500 ” -
oo FM 300 - o
MFM 600 - »
o1 FM 300 - »
MFM 600 - »
100 FM 250 v -
MFM 500 v -
101 FM 500 - -
MFM 1 Mb/s P -
10 FM 600 - »
11 FM 300 - »
MFM 600 - »
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Figure 12. 1PD72069 to Host System Interface
pPD72069
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