HA16662MP,

HA16682MP

HDD Interface Circuit

Description

The HA16662MP/682MP monilithic IC is
designed for ST-506 interface logics in hard disk
drive memory systems.

Functions

* RS-422 receiver, driver pair

¢ ST-506 interface line driver

* Line receiver with hysteresis input threshold

* ST-506 interface logic

» Two-channel supply voltage monitor circuit for
S5Vand 12V

* Reset signal generator for microprocessor

* Write gate signal and write fault signal generator
for R/W amp. IC.

Features

= Can directly connect with MPU: 6301V, 6301X,
6305V, 8049, etc.

* Reduces number of logic components for I/O
interface

* No external TTLs and RS-422 receiver driver

* Write inhibit input for embedded servo system

* Highly reliable fail-safe with write inhibit
functions for power-on period and abnormal
supply voltage

* Small surface mount package (MSP: mini-
square-package) for high density PCB

Ordering Information

Type No. Package
HA16662MP,
HA16682MP MP-44

HA1662MP/682MP

(MP-44)

Pin Arrangement

HA16662MP

HA16682MP

i

T

(TOP VIEW)
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HA16662MP, HA16682MP
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HA16662MP, HA16682MP
Absolute Maximum Ratings (Ta = 25°C)

item Symbol Ratings Unit Notes
Supply voltage vece 7 \

input voltage 1 VIN1 7 \" 1
Input voltage 2 VIN2 vce v 2
Differential input voltage VDIN +7 \% 3
Output voltage 1 VouT1 7 \ 4
Output voltage 2 VouT2 vce v 5
Differential output voltage VbouTt 55 \' 6
Output current 1 louT1 50 mA 7
Output current 2 louT2 10 mA 8
Output current 3 louTa 10 mA 9
Output current 4 IouT4 -0.4 mA 10
Differential output current IbouT 30 mA 11
Operating temperature range Topr 0to +70 °C

Storage temperature range Tstg -5510 +125 °C

Power dissipation PT 750 mw

The absolute maximum ratings are limiting values, to be applied individually, beyond which the device may be permanently damaged. Functional operation under
any of these conditions is not guaranteed. Exposing a circuit to its absolute maximum rating for extended periods of time may affect the device's reliability

Notes: 1. Applies to schmit-trigger inputs and other inputs equivalent to 74LS04:
HEAD SEL 0 - HEAD SEL 2 DIRECTION, STEP, DRIVE SEL, TRACK 0 IN, INDEX
N, RDATAIN, SEEK RES IN, READYIN, WUS, EXERR, WGTINH, WGATE
2. Applies to the following inputs:
5V EDET, 12 V EDET, VREF, RESTIME, WFLTENB, RADIAL
3. Applies to the following differential receiver inputs:
WDATA, WDATA
4. Applies 1o the foliowing open collector outputs in the off mode:
DRIVESELD, LED ON, SEEK COMP, READY, INDEX, TRACK 0, WRITE FAULT,
MPURES
5. Applies to the following outputs when high:
HS 0 - HS 2, WGT, WDATAOUT, DIR, STEP OUT, 1/2 STEP OUT
6. Applies to the following differential driver outputs when high:
RDATA, RDATA
7. Applies to the following open collector outputs in the on mode:
DRIVE SELD, LED ON, SEEK COMP, READY, INDEX, TRACK 0, WRITE FAULT
8. Applies to the following open collector output in the on mode:
MPURES
9. Applies to the following outputs when low:
HS 0 - HS 2, WGT, WDATA OUT, DIR, STEP OUT, 1/2 STEP QUT
10. Applies to the same outputs as note 9 when high:
11. Applies to the following differential driver outputs:
RDATA, RDATA
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HA16662MP, HA16682MP

Electrical Characteristics (Ta = 25°C)

item : Pin Symbol Min Typ Max Unit Test Condition

Supply voltage range vce 45 50 55 V

High level input HEADSELOD, VTi+ — 1.7 — V vec=5V

threshold voltage HEADSEL 1,

Low level input HEADSEL 2, V11— — 08 — V Vee =5V

threshold volta DIRECTION,

shold voitage STEP.
Hysteresis DRIVESEL, VHYStT — 08 — V Vee=5V
. . WGATE,
High level input current =sa=za g IH1 — — 20 pA Vcec =55V,
TRACKQO IN, VIN= 27V
INDEX IN, —

Low level input current WGATE, liL1 -04 — — mA Vcec=55YV,
VIN=04V

Differential input WDATA, VDIN 10 — — V -55V<cVecm

voltage WDATA <55V

High level differential lIN1+ —_ - 1 mA VIN=+55V,

input current other VIN=0

Low level difterential IN1— -15 — — mA VIN=-55V,

input current other VIN=0

Input hysteresis VDHYs — 50 — mV vece=5YV,
Vem=0V

High level output WDATAOUT  VOH!1 27 — — vV Vec =475V,

voltage 1 WDATA =0V,
WDATA =1V,
10H = —-0.44 mA

High level output VoOH2 25 — — 'V Vce =45V,

voltage 2 WDATA =0V
WDATA =1V,
IOH = —0.44 mA

Low level output voL1 — — 04 V Vcec=45YV,

voltage 1 VDIN=1.0V
IoL=4.0 mA

Low level output VoL2 — — 045 V Vcc =45V,

voltage 2 VDIN=10V
loL=8.0 mA

High impedance lzouT1 — — 50 A Vcc =55V,

output current 1 Vo=24V

High impedance lzout2 -50 — — pA vee=55YV,

output current 2 Vo=04V
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HA16662MP, HA16682MP

Electrical Characteristics (Continued)

iem Pin Symbol Min Typ Max Unit Test Condition
High ievel input RDATAIN ViH1 20 — — Vv Vcec=45V
voltage 1
Low level input VIL1 - — 08 V vcc =55V
voltage 1
High level input lIH2 — — 20 A vec =55V,
current 2 VIN=27V
Low level input [ -036— — mA Vcec=55V,
current 2 VIN=04V
High level output RDATA, VOH3 25 — - Vv vee =475V,
voltage 3 RDATA IoH = =20 mA
High level output VOH4 22 — — Vv Vec =45V,
voltage 4 IOH = -20 mA
Low level output VoLs — — 05 V vVcc =45V,
voltage 3 oL = 20 mA
High impedance lzouts — — 50 pA Vec=55V,
output current 3 Vout =25V
High impedance lzouts 50 — — pA Vcc=55YV,
output current 4 Vout=05V
Low level output DRIVESELD, Vo4 — — 04 V Vcc =45V,
voltage 4 SEEK COMP, IOL = 48 mA

READY,

INDEX,
High level output Imﬂs(%wu loH — — 250 pA  VCC=45V,
current 1 LEDON VOH=55V
High level input SEEK RESIN, ViHz2 20 — — Vv Vecc =45V
voltage 2 READY IN,
Low level input WGTINH, ViLz — — 08 V vVeec =55V

WUS
voltage 2
High level input 143 — — 20 pupA vcc =55V,
current 3 Vi=27V
Low level input [k 04 — — mA vVee =55V,
current 3 Vi=04YV
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HA16662MP, HA16682MP

Electrical Characteristics (Continued)

tem Pin Symbol Min Typ Max Unit Test Condition
High level input RADIAL VIH3 20 — — V
voltage 3
Low level input Vi3 — — 08 V
voltage 3
High level input liH4 05 — — mA Vcc=55Y,
current 4 VI=27V
Low level input L4 -12 — — mA Vcc=55YV,
current 4 Vi=04V
High level output HS 0, VoHs 27 — — V¥V vec =475V,
voltage 5 HS 1, Vi=08V
HS 2, IOH =-0.4 mA
. WGT,
High level output DIR VOHSE 25 — — VvV Vce =45V,
vottage & STEP OUT, =08 maA
1/2 STEP OUT., —

Low level output VoLs — — 04 Vv Vcec =45V,
voltage 5 Vi=2V,

IoL = 4 mA
Low level output VoLe — — 05 V Vcc =45V,
voltage 6 Vi=2V,

loL =8 mA
Low level output MPURES voLz — — 04 V vec =45V,
voltage 7 Vi=2V,

joL =8 mA
High levei output loH7 — — 250 pA  Vcc=45Y,
current 7 Vi=08YV,

VoH=55V
High level input EXERR, VT2+ - 17 — vV Vcc=5V
threshold voltage WFLTENB
Low level input VT2- — 09 — YV Vee =5V
threshold voltage
Hysteresis VHYS2 — 08 — V vecc=5V
High level input current lIHS — — 20 pA Vec =55V,

VIN=27V
Low level input current s 04 — — mA Vcc=55YV,

VIN=04V
Internal charge up WFLTENB Rc 140 200 260 Q
resistance
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HA16662MP, HA16682MP

Electrical Characteristics (Continued)

em Pin Symbol Min Typ Max Unit Test Condition

Sense voltage range 1 SVEDET VsVRt 0 — Vecc V veezav
-1.0

Input bias current 1 hB1 — 40 60 pA vce=55Y,
S5VEDET =24V,
VREF =25V,
12VEDET =29V

input bias current 2 lis2 —_ - 2 LA Vec =55V,
S5VEDET =55V,
VREF =25V,
12VEDET =29V

Hysteresis VHYSs — (140) — mV VREF = 2.5V,
R1 = 1.3 kQ,
R2=1.8 kQ
(Figure 1)

Sense voltage level 1 vVsvir 248 250 252 V VREF =25V,
vce=5V

Sense voltage range 2 12VEDET VsvR2 0 — Vecc V Veez2V
-1.0

Input bias current 3 B3 — 35 50 A Vce =55V,
12VEDET =24V,
VREF =25V,
SVEDET =29V

Input bias current 4 liB4 - - 2 LA vee =55V,
12VEDET =5.5V,
VREF = 2.5V,
SVEDET =29V

Hysteresis VHYS4 — (270) — mV  VREF=25V,
R1'=56kQ
Rz =18 kQ2
(Figure 1)

Sense voltage level 2 Vsviz 248 250 252 V VREF =25V,
vVcc =5V

Applied reference VREF VREF 2 — Vcc V (Note)
voltage range -1.0

Input bias current 5 liBs 30 -10 — pA Vec =55V,
SVEDET =
12VEDET =29V,
VREF =25V

Input bias current 6 liB6 - - 2 UA Vee=55V,
S5VEDET =
12VEDET =00V,
VREF=55V
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HA16662MP, HA16682MP

Electrical Characteristics (Continued)

item Pin Symbol Min Typ Max Unit Test Condition
High level input RESTIME VT3+ - 283 — vV Vcc =5V
threshold voltage vce

Low level input V13- —_ 6/10 — Vv Vcec=5V
threshold voltage vee

Capacitor change ICHG 05 1 2 pA vee=5V

up current

Dissipation current Vce icc — — 135 mA Vee=55V

Note: When applied reference voltage becomes less than 0.6 V, supply voltage monitor circuit

generates the supply fault signal.

Calculation of Hysteresis

K3 = 0.0069 +5%
K4 = 72k £30%

R, R
VHYsa = | K1(1+ ﬁz) ‘% } VREF
HA16662MP
K1 = 0.02 £5%
K2 = 60k +30%

VHYS4 = { K3(1+g—: ) +%1}VHEF

Figure 1 Test Circuit

AEADSEL 0
. | |

HEAD SEL 2

HS 0 - HS 2 | |

Figure 2 HEAD SEL 0 - HEAD SEL 2 — HS 0 - HS 2 Timing
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HA16662MP, HA16682MP

INDEXIN

READY IN ——I

TRACKO IN |
INDEX

READY | ["_
TRACKO

Figure 3 INDEX IN — INDEX, READY IN — READY,
TRACKO IN — TRACKO Timing

Figure 4 DRIVE SEL, RADIAL — DRIVE SELD Timing

STE R
STEP OUT L]
12 STEPOUT —0u V¥ |

Figure 5 STEP — STEP OUT, 1/2 STEP OUT

DIRECTION
SEERRESIN \d
DIR [ |§

Figure 6 DIRECTION — DIR

STEP
SEEK RESIN

L]
D
SEEK COMP (Note) —— | i

Note: This output is kept at high level during power on period or abnormal supply voltage.

L L

258

Figure 7 SEEK COMP
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HA16662MP, HA16682MP

WGATE —

- N N
-

Figure 8 WGATE, WGT INH —» WGT

WGATE - ]
wus —\
WGT ——l}
WRITE FAULT A
Figure 9 WGATE, WUS — WRITE FAULT, WGT
WGATE E— —
EXERR N
WGT —| ; [
WRITE FAULT )_f
Figure 10 WGATE, EXERR — WRITE FAULT, WGT
Seeking
SEEK COMP I
WGATE

WeT =\
A — Ry —

Figure 11 WGATE (Seeking) —» WRITE FAULT, WGT

WGATE — |

TALL (INTERNAL SIGNAL) 2 1\\ N
WGT

wRTEPROTT / L

Figure 12 Low Supply Voltage > WRITE FAULT, WTG
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HA16662MP, HA16682MP

RDATA IN

_J\
RDATA —

RDATA

Figure 13 RDATA IN — RDATA, RDATA

WDATA

WDATA )&

WDATA OUT —1)

Figure 14 WDATA, WDATA — WDATA OUT

tMD = 0.38 « 103 - C1 (F) (Seconds)

WUS Inhibit — I—tMD — <— WUS Inhibit
wus _—
WFLT ENB W
VT3~

C1: Capacitance of an external capacitor connected to the WFLT ENB pin.

Figure 15 WFLT ENB Timing
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HA16662MP, HA16682MP

Al power on
VREF )

SVEDET _/

12VEDET

RESTIME

tRES .,

MPURES
At abnormal supply voltage

VREF
ya

S5VEDET gl
12VEDET
RESTIME

tRES i

1

MPURES

tRES = 4 - 108 - C2 (F) (Seconds)
C2: Capacitance of an external capacitor connected to the RESTIME pin.

Figure 16 MPU RES Pulse Timing
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Figure 17 HA16662MP Application Example
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