TOSHIBA TA2153FN

TOSHIBA Bipolar Linear Integrated Circuit
Silicon Monolithic

TA2153FN

RF Amplifier for Digital Servo CD System

TA2153FN is a 3-beam type PUH compatible RF amplifier for
digital servo to be used in the CD system.

In combination with a CMOS single chip processor

TC9462F/TC9495F, a CD system can be composed very simply.

Features

e Built-in amplifier for reference (VRO, 2VRO) supply.
¢ Built-in auto laser power control circuit. 550P30-P-300-0.65
e Built-in RF amplifier. Weight: 0.17 g (typ.)

e Built-in AGC amplifier.

e Built-in focus error amp and tracking error amp.

e Built-in sub-beam adder signal amplifier.

e Built-in gain change circuit for CD-RW.

e Capable of tracking balance control with TC9462F/TC9495F.

e (Capable of RF gain adjustment circuit with TC9462F/TC9495F.
e Built-in signal amplifier for track counter.

e Capable of 4 times speed operation.

e 30 pin mini flat package.

000707EBA1

* TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general
can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the
buyer, when utilizing TOSHIBA products, to comply with the standards of safety in making a safe design for the entire system, and
to avoid situations in which a malfunction or failure of such TOSHIBA products could cause loss of human life, bodily injury or
damage to property.

In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the
most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling
Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer, personal
equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.). These TOSHIBA products are
neither intended nor warranted for usage in equipment that requires extraordinarily high quality and/or reliability or a malfunction or
failure of which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage include atomic energy
control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this document
shall be made at the customer’s own risk.

* The products described in this document are subject to the foreign exchange and foreign trade laws.

» The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by
TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its
use. No license is granted by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or
others.

» The information contained herein is subject to change without notice.
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TOSHIBA

TA2153FN

Pin Function

Pin No. Symbol I{e] Function Description Remarks
1 Vee — | Power supply input terminal. —
RF amplitude adjustment control signal input terminal. . .
2 RFGC Controlled by 3-PWM signals. ?zf)gR'g'sv'Fgg“tGND)
(PWM carrier = 88.2 kHz) ’ ’
3 GMAD | Open loop gain adjustment terminal for AGC amp. (Note1)
Connected to pin diode
4 FNI | Main beam |-V amp input terminal. output B+ D
(through resistor).
Connected to pin diode
5 FPI | Main beam |-V amp input terminal. output A+ C
(through resistor).
6 TPI | Sub beam |-V amp input terminal. g&gﬁfcf__ted to pin diode
7 TNI | Sub beam |-V amp input terminal. g&gﬂf%ed to pin diode
8 MDI Monitor photo diode amp input terminal. CCingr;gected to monitor photo
9 LDO (6] Laser diode amp input terminal. gg&?;céﬁil}ﬁ laser diode
Laser diode control signal input terminal and APC circuit
ON/OFF control signal terminal.
SEL APC Detect
Level Circuit LDO Frequency
3 signals input.
10 SEL Connected to Ve -
GND OFF through resister (1 kQ) Low (Vec, HiZ, GND)
Hiz ON Control signal output Low
Vce ON Control signal output High
Tracking error balance adjustment signal input terminal. . .
11 TEB I | Controlled by 3-PWM signal. ?zf)gR'g'sv'Fgg“tGND)
(PWM carrier = 88.2 kHz) ’ ’
Reference voltage (2VRO) output terminal. o
12 2VRO O |2VRO =42V whenVce =5V
13 TEN I TE amp negative input terminal. %Zggi%tf?egs-[fro through
14 TEO (6] TE error signal output terminal. —
15 SBAD (0] Sub beam adder signal output terminal. —
16 FEO (0] Focus error signal output terminal. —
17 FEN I FE amp negative input terminal. g}zgg‘;%tf?egsﬁfro through
RFRP output circuit switching terminal.
SEB Level Dlz(t):;tcotian DeFt’:stli(on
18 SEB Low (GND) is for normal use.
GND ON ON
Vece OFF ON
Reference signal (VRO) output terminal.
19 VRO o —
VRO =2.1V whenVcc=5V
20 RFRP (0] Track count signal output terminal. —
21 BTC | Time constant adjustment terminal for bottom detection. Adjusted by capacitance.
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TOSHIBA TA2153FN

Pin No. Symbol I{e] Function Description Remarks
22 RFCT (0] RFRP signal center level output terminal. —
23 PKC | Time constant adjustment terminal for peak detection. Adjusted by capacitance.
24 RFRPIN | Input terminal for track count signal output amp. —
25 RFGO (6] Output terminal for RF signal amplitude adjustment amp. —

Amp (AGC, FE, TE) gain switching terminal.

GVSW Mode
Low (GND) is for 5 times
26 GVSW GND CD-RW gain.
HiZ Normal
Vce Normal
27 AGCIN | Input terminal for RF signal amplitude adjustment amp. Conne_cted to RFO through
capacitance.
28 RFO (6] Output terminal RF signal amp. —

29 GND — | Ground terminal. —

Connected to pin-diode
30 RFN2 Input terminal for RF signal amp. outputA+B+C+D
(through resistor).

Note1: Pin3 (GMAD) is gm adjustment terminal for AGC amp by applying a voltage (between 1.5V and 4.2 V).
If pin3 (GMAD) is open, voltage of this terminal is fixed VR by IC interior.
Characteristic of frequency (open-loop characteristic) and voltage is as below.

GMAD Terminal Voltage Vce

1.5V €——>» 42V
Gair

S
GMAD (3)

(Note2) VR

Frequency

By changing a voltage (pin3) between 1.5V and 4.2 V,
frequency band width is changed.

Note2: Current is changed by pin3 (GMAD) voltage.

Maximum Ratings (Ta = 25°C)

Characteristics Symbol Rating Unit
Power supply voltage Vee 8 \%
Power dissipation Pp 500 mw
Operating temperature Topr -40~85 °C
Storage temperature Tstg -55~150 °C
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Electrical Characteristics (unless otherwise specified, Vcc =5V, Ta = 25°C)
- Test . . .
Characteristics Symbol Circuit Test Condition Min Typ. Max Unit
Assured power supply v 45 5.0 55 v
Power voltage cc — — . . .
supply
Power supply current Icc — |SEL=HizZ 26 35 44 mA
Reference voltage 2VR — — 4.0 4.2 4.4 \%
Reference
voltage Output current loH2 — |AV=-0.2V 2.0 — —
(2VRO) mA
Input current loL2 — |AV=+01V 0.1 — —
Reference voltage VR — — 2.0 2.1 2.2 \%
Reference | Reference voltage limit AVR — |2xVR2VR -1 -3.0 0 3.0 %
voltage
(VRO) Output current loH1 — |(Av=-02V 5.0 — — A
m
Input current loL1 — |AV=+0.1V 5.0 — —
. __ | —3dB point, Ry = 6 kQ o .
Frequency band width fc Between RFO — REN2: 33 kQ 8 MHz
| CrFo =20 pF, RN =6 kQ o .
Output slew rate SR Between RFO — REN2: 33 kQ 22 Vius
VR Reference
RE1 Output offset voltage Vos — | Between RFO — RFN2: 33 kQ — -100 — mV
Input: VR short
Upper limit output voltage VoH — | GND Reference 3.8 — — v
Lower limit output voltage VoL — | GND Reference — — 0.9
Penfmissive load RLM . _ 10 _ _ kQ
resistance
Lower limit voltage gain 1 f=1MHz, RFGC=0.6V,
(normal mode) GviL — |GVSW = Veg, GMAD = VR 06 | 07 | 08
Upper limit voltage gain 1 __ |f=1MHz, RFGC=3.6V,
(normal mode) GviH GVSW = Vog, GMAD = VR 131 18 |7
VIV
Lower limit voltage gain 2 f=1MHz, RFGC=0.6V,
(CD-RW mode) Gv2L — | GVSW = GND, GMAD = VR 27 | 32 | 36
Upper limit voltage gain 2 __ |f=1MHz, RFGC=3.6V,
(CD-RW mode) Gv2H GVSW = GND, GMAD = VR 58 | 68 | 77
Frequency band width fel __|-0.5dB point, RFGC =2.1V, o 12 o
(normal mode) GVSW = Vg, GMAD = VR MH
z
RF2 Frequency band width fc2 __|-0.5dB point, RFGC = 2.1V, o 12 .
(AGC) (CD-RW mode) GVSW = GND, GMAD = VR
Output slew rate SR — [CRFGO =20 pF — 40 — Vius
Output offset voltage 1 _
(normal mode) Vost1 — | VR Reference |GVSW=Vcc | — ~100 -
GMAD = VR mV
Output offset voltage 2 | Input: Open _ . o
(CD-RW mode) Vos2 GVSW =GND 0
Upper limit output voltage VoH — | GND Reference 3.7 — — v
Lower limit output voltage VoL — | GND Reference — — 0.9
Penfmissive load RLM . _ 10 _ _ kQ
resistance
Voltage gain Gv — |f=1kHz — 200 — VIV
Operation ref. Voltage VMDI — |Vpo=3.5Vpc 170 178 192 mV
APC
LD off voltage ViporP — | SEL = GND, V¢ Reference -0.7 — — \%
Input bias current I — |MDI=178 mV -200 — 200 nA
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Characteristics Symbol C-Ii-fchit Test Condition Min Typ. Max Unit
Voltage gain 1 _
(normal mode) Gv1 — ;: 1 kgz1 o GVSW = VCC 4.3 4.8 5.3 W
NF =
Voltage gain 2 _ |RR=47kQ _
(CD-RW mode) Gv2 GVSW =GND| 19.3 21.6 23.9
Gain balance 1 -
(normal mode) GB1 — ;: 1 kgﬁ “ GVSW =V¢ge | -1.0 — 1.0 .
NF =
Gain balance 2 RfF =47 kQ _ _ _
(CD-RW mode) GB2 — GVSW =GND 1.0 1.0
FE Frequency band width fc — | -3dB point — 26.5 — kHz
Output offset voltage 1 — |RNE=91KQ _ B o
(normal mode) Vos1 NF - GVSW =V¢c 20 20
R =47 kQ mv
Output offset voltage 2 V. i e lavew=onp| 50 | — | s0
(CD-RW mode) 0s2 nput: VIR sho =
Upper limit output voltage VoH — | GND Reference 3.8 — — v
Lower limit output voltage VoL — | GND Reference — — 0.5
Permissive load
resistance Rim — - 10 - - kQ
Voltage gain 1 _
(normal mode) Gv1 — [; 1 kl-%o - GVSW =V¢gc | 10.9 12.3 13.5 w
FN =
Voltage gain 2 _ |RTI=47kQ _
(CD-RW mode) Gv2 GVSW =GND| 50 56 60
Voltage | Max voltage Ty input TEB=GND | 40 | 45 | 50
S stable AGvV — |TEB=VR %
rarJ19e min voltage Reference TEB = 2VR _50 _45 _40
ratio
Gain balance | GB1 — |f=1kHz GVSW=Vec | 10 | — | 1.0
(normal mode) RNE = 100 kQ dB
TE Gain balance 2 GB2 —|TERY levsweond| 10 | — | 10
(CD-RW mode) - - : ’
Frequency characteristic | RNF =100 kQ o o
cut-off frequency fe —3dB point 44 kHz
Output offset voltage — |RNE =100 KQ _ _ .
(normal mode) Vos1 NF - GVSW =V¢c 80 80
R =47 kQ mv
Output offset voltage vV _ YR F?’.e\f/eéen; ert GVSW =GND| -300 — 300
(CD-RW mode) 0s2 nput: VR sho =
Upper limit output voltage VoH — | GND Reference 3.8 — — v
Lower limit output voltage VoL — | GND Reference — — 0.5
Permissive load
resistance Rim — - 10 - — kQ
Voltage gain 1 . _
(normal mode) Gv1 ;: 1 kr7zkg GVSW = VCC 2.0 2.7 34 W
TI=
Voltage Gain 2 TEB =VR _
(CD-RW mode) Gv2 — GVSW=GND| 9.0 12.2 15.3
Frequency Band Width fc — | -3dB point — 44 — kHz
Operation reference _ _ _ B
SBAD voltage 1 (normal mode) VopR1 - \F/{R Reﬁrlfgce GVSW=Vcc | -1.15 | -1.05 | -0.95 v
TI=
Operation reference ~ | Input: VR short _ _ _ _
voltage 2 (CD-RW mode) Vopr2 GVSW=GND| -1.0 0.9 08
Upper limit output voltage VoH — | GND Reference 3.8 — — v
Lower limit output voltage VoL — | GND Reference — — 1.3
Permissive load R . _ 10 _ _ kQ
resistance LM
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Characteristics Symbol C-Ii-rechit Test Condition Min Typ. Max Unit
Voltage gain Gv — — — 1.7 — VIV
Detection frequency T
characteristic 1 fc1 — [SEL=Hiz — 100 — N
z
Detection frequency _
characteristic 2 fc2 — |SEL=Vcc — 200 —
RFRP Operation reference VOPR1 | VR Reference 11 | 210 | —00
voltage 1 % No Input ' ' ’ v
Operation reference VR Reference
voltage 2 VoPR2 — |700kHz, 1.2 Vp-p 071 08 | 09
Permissive load R . _ 10 _ _ kQ
resistance LM
RECT Detection frequency fel _ lc 022 uF o 70 o
characteristic 1 BTC =U.cc M H
z
Detection frequency _
RFRP = | characteristic 2 fc2 — |CPkc=022F - 70 -
RFCT
c Output offset voltage Vos — | RFRP Reference, RFCT -50 — 50 mV
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TOSHIBA

TA2153FN

Package Dimensions
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