Ordering number: EN3890A | .

Monolithic Linear IC -

LA8604M

Narrowband FM IF Stage

OVERVIEW PINOUT
The LAB604M is a narrowband FM IF stage IC that
incorporates all the functional blocks for a complete IF osct [T] ~ 2¢] i
stage, including noise filtering, making it ideal for use in osc2 [2] 23] anp
cordless telephones. VREE E’__ E] NRDET
The LA8604M comprises a second-stage oscillator, a mxout [} 21] outs
mixer, an IF amplifier, an FM detector, and noise detec- VS E E IN3
tor, amplifier and rectifier circuits. A signal level meter EIN E E ouT2
output which is linear over a wide dynamic range of up LAB604M
to 70 dB is also incorporated. oc! E % e
DC2 |8 17| OUT1
Thq LA8§O4M operates from a 2.4 to 6 V supply and is COMPs E 6]
available in 24-pin MFPs,
Rss| E E DETOUT
FEATURES ot [ ] o
auaocolL [12] T_a'l SCHMOUT

*  On-chip mixer, IF amplifier and limiter
+  On-chip noise filter buffer
» 70 dB (typ) signal level meter linearity
+ Signal level meter output buffer PACKAGE DIMENSIONS
. 24 to 6 A" Supply Unit: mm
» 24-pin MFP
3112-MFP245
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LABS04M

BLOCK DIAGRAM
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PIN DESCRIPTION
Number Name Equivalent circuit Description
i Voo Colpitts oscillator crystal connection. Nominal
0sC1 .
fswn voltage is Voe.
Mixer
9 0SC2 | | Colpitts oscillator capacitor connection. Nomina!
voltage is Vg — 0.7 V.
¥eo
!
3 VREF 1.2 V reference voltage output
24 kO
4 MIXOUT Mixer buffer output. Nominal voltage is
Voo - 03 V.
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LABG04M

Number Name Equivalent circuit Description
5 VCC Supply voltage
6 IFIN Vee IF amplifier input. Nominal voltage is Ve ~ 0.3 V.
j
7 Dt @_U_
1.8 1.8k0
z IF amplifier feedback network connections. Nominal
éx voltage is Veg - 09 V.
8 DC2 © nr
9 COMP: RSSI comparator threshold input
10 RSS1 Open-collector, RSSI comparator output
Vi
11 LIMOUT . _ﬁ * | Limiter amplifier output. Nominal vohtage is 0.2 V.
amplifisr
@ K @
10 pF
Quadranire
detactor . .
12 QUADCOIL %& | petector tuning network connection. Nominal voltage
is Vee.
Vee
13 SCHMOUT j @ Open-collector, noise comparator Schmitt-trigger
output
100 k¥
100 kKO
Veo
14 SDET Signal strength detector output. Nominal voltage is
in the range 0.1 to 1.5 V.
Vee
15 DETOUT " ;I;’t_gg FM detector output. Nominal voltage is 1.2 V.
100 kQ
16 IN1 —_ Voo Operational amplifier 1 inverting input. Nominal
voltage is 1.0 V.
o
17 WK Operational amplifier 1 output. Nominal voltage is
ouT 0V
nr . .
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LAB604M

Number Name Equivalent circuit Description
Operational amplifier 2 inverting inpul. Nomina
18 IN2 :
voltage is 10 V. -
19 ouT? ?%er‘\?\tiunél amplifier 2 output. Nominal voltage is
Operational amplifier 3 inverting input. Nominal
20 IN3 Yee voltage is 1.0 V.
1V
91 ' oUT3 W ?%er‘.}\tional amplifier 3 output. Nominal voltage is
Vise
|
99 NRDET Noise detector output. Nominal voltage is In the
range 0 to 14 V.
2 GND Ground
24 MIXIN j 6K é, Mixer input. Nominal voltage is 1.2 V.
@ YREF
i 2k
SPECIFICATIONS
Absolute Maximum Ratings
Paramater Symbol Rating Unit
Supply voltage Veg 8 v
Power dissipation Po 300 mW
Operating temperature range Topr —20t075 °C
Storage temperature range Tetg —40 to 125 °C
Recommended Operating Conditions
T, =25 *C
Parameter Symbol Rating Unit
Supply voltage Voo 3 v
Supply voltage range Veo 24 to 6.0 v
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LABE0AM

Electrical Characteristics
Vec=3V, T.=25"C, fo = 21.7 MHz, f.« = 1 kHz, Af = +3 kHz

Rating -
Parameter Symbol Gandition Unit
min typ max
Quiescent supply current leco - 28 3s mA
Vi = 10 dBu 1.1 1.4 -
Moise detector output voltage Vo v
Vi = 30 dBu - 0 01
Vi = 10 dBp - - 05
Schmitt-trigger output voltage Vsn v
Vi = 25 dBu 28 - -
V, = 5 dBy - 0.1 03
Signal meler output voltage Vsm V) = 50 dBu 08 11 14 v
Vi = 80 dBu 13 16 20
Vi=5 dBH. 28 - -
RSS| output voltage Vhssi v
Vi = 35 dBu - - 0.5
Remodulated rms output voltage Vo Vi = 80 dBp 115 170 230 mv
-3 dB limiting sensitivity ~3dBLS Vi = 80 dBy - 5 11 dBy
Vi = 80 dB}l, 54 60 -
zero modulation
Signal-to-noise ratio SN dB
Vi = 20 dBy, -
zero modulation 20 &
Amplitude modulation rejection 30% AM modulation, _
ratio ' AMR Vi = 80 dBy 30 40 dB
Schmitt-trigger level SH 10 18 25 dBp
Schmitt-trigger hysteresis SHry - i - dB
Mixer conversion gain Gm - 20 - dB
Mixer input frequency fw - - a0 MHz
Mixer input impedance Rl - 36 - kQ
Mixer output impedance Rwmo - 1.8 - kQ
IF amplifier input impedance Ry - 18 - kQ
FM detector output impedance Rrmo - 24 - kG
Total harmonic distortion THD Vi = 80 dBp - 0.7 2.0 %
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LAB604M

Measurement Cilrcuit

Ve
001 pF

0.047 pF 47 " E?x 8.2ka
- J-‘l 10 0.1 82pF &100 100k § 224 100
K2 WF 230 k1 pF nF | X -
:l 23 2

son 510 .- az:LiEl;]Jm Hﬂém F[a_lqm -
<& =& A

al|
=1
K|
3]
Hy
1
A

| | Noise
detector =
Blquad bandpass filter rL
| Schmit
trigger
RSSI 1 FM
s detector
i / IF amplifiar I
Qsclliator Mixer l/ w"pF

T o G O R R (I O
22pF . 2
P YDO0S1 1 4
21.245 MHz T LizopF J;o.oa.? gF g SESA -|- 01pF T OIpF 035V F00KR (M?lsumn' K
L

Vee
€

lmo WF j—'ro.ou uF

Typical Performance Characteristics
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TYPICAL APPLICATIONS
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Figure 1. Crystal detector
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Figure 2. LC network detector

B No products described or contained hersin are intended for use in surgical implants, life-support systems,
asrospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss,

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and a!l damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELEGTRIC €O, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

M Information (including circuit diagrams and circuit parameters) herein is for example only: it is not guarant-
eed for volume production, SANYOQ believes information hersin is accurate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties. )
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