SIEMENS

PLL with 12C Bus for SDA 2121-2
AM/FM Receivers
Preliminary Data CMOS IC
Features
® High input sensitivity (50 mVims on FM and 30 mVimson AM)
@ High input frequencies (150 MHz on FM and 25 MHz on AMj)
® Extremely fast phase detector with very short anti-backlash pulses
® 12C bus
® Large divider rations: — 16 Bit N divider
— 16 Bit R divider
- Divider factor without vacancy OSC IN 2-85535

AMIN 2-65535
FMIN/2 2-65535

Adjustable raster width {< 1 kHz for AM, < 12.5 kHz for FM)*

Two-pin oscillator provides connection of a piezoelectric crystal for reference frequen-
cy generation

Switchable phase detector polarity

Switchable phase detector current

One phase detector output each for FM and AM with the corresponding analog phase
detector outputs

® Open drain switching outputs for 10 V

Type Ordering Code Package
SDA 2121-2 Q67100-H5025 P-DIP-20

Raster width = Input frequency / divider factor
[On FMIN input frequency / 2 is to be used due to the prescaler]
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SDA 2121-2

The SDA 2121-2 is an integrated circuit in CMOS technology which has been especially
designed for application in radio equipment.

The SDA 2121-2 is a complex PLL component in CMOS technology for processor
controlled frequency synthesis.

Function and dividing ratios are selected via an 12C bus interface (licensed by Philips) at
pins SCL, SDA and A0Q. The chip address is set via address input AQ. Thus it is possible to
address two components via the 12C bus. The reference frequency can be applied at input
OSC IN or it can be generated internally by a piezoelectric crystal. Its maximum value is
15 MHz. The VCO frequency is applied at input FM or AM respectively. Its maximum val-
ue is 150 MHz at the FM input and 25 MHz at the AM input. The FM input signal is divided
by two by an asynchronous prescaler.

Outputs PDFM and PDAM supply the phase detector signal with especially short anti-
backlash pulses to neutralize even the smallest phase deviations. Polarity and current of
the PD outputs can be switched. The component also has corresponding analog phase
detector outputs and lock-detect output (L.D).

Additional outputs are the open-drain switching outputs (SA 1, 2, 3, AM/FM) with a di-
electric strength of 10 V and a port output (PRT).

Pin Configuration

(top view)
P-DIP-20 P-DS0O-20
- O
Voo [ 20[] Gnp 1 Voo CT] 1 20 [T GND1
scL 172 19[{dJosca
scL 12 19[] osca
C i soa [ 3 18[00 0sC 1
soa []3 18] osc 1 Ao [+ 70w
AOEL 1[] o PRT [ 5 16 [T PDAMA
SA1[T]6 15 17 PDAM
PRT (|5 16] ] POAMA sAz (117 1 T3 POFM
sa1[]s 15 ] Poam sa3 [T]e 13} 17 POFMA
AM/FM I 9 12 am1
saz2[]7 w[]PoEm FM1 ] 10 1|1 GND2
sa3[]s 13| PDFMA UE 1299
aMiEm 19 12[] AM 1
1o 1[]6ND 2
ueE 1218
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SDA 2121-2

Pin Definitions and Functions

Pin No. Symbol Function
1 Voo Supply voltage
2 SCL 12C bus clock
3 SDA 12C bus data input and acknowledge output
4 AQ Address input
5 PRT Port output
6 SA 1 Switch output (open drain output for 10 V)
7 SA2 Switch output (open drain output for 10 V)
8 SA3 Switch output (open drain output for 10 V)
9 AM/FM Switch output (open drain output, 10 V) switching AM/
FM operation
10 FMI FM input
11 GND2 Ground connection for AM and FM input amplifier
12 AMI AM input
13 PDFMA Analog output corresponding to the phase detector out-
put, in test operation open drain output of FRN and FVN
signal
14 PDFM Phase detector output for AM or FM active or tristate de-
pending on operating mode
15 PDAM Phase detector output for AM or FM active or tristate de-
pending on operating mode
16 PDAMA Analog output corresponding to the phase detector out-
put, in test operation open drain output of FRN and FVN
signal
17 LD Lock-detect output
18 OSCI Connection for reference oscillator input and output
19 0scAQ Connection for referencreigisgillator input and output
20 GND1 Ground
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SDA 2121-2

Block Diagram
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SDA 2121-2

Absolute Maximum Ratings

Parameter Symbol Limit Values Unit
min. typ. max.
Supply voltage Voo -03 6 A
Input voltage Vi -0.3 Voo+03 'V
Power dissipation per output Pa 10 mwW
Total power dissipation Pt 300 mwW
Storage temperature Tsg - 40 125 °C
Output voltage
switch outputs Van 10.5 Vv
Operating Range
Supply voltage Voo 4.5 5 55 \'
Supply current /oo 6 10 mA
Ambient temperature Ta -25 85 °C
Output voltage Van 10 \
switch outputs

Test conditions for supply voltage

— Voo=55V

— Ta = 25°C outputs not connected

— No test operation

— Max. permissible operating frequency on AM, FM, OSC IN =15 MHz
— Viem, Viam, Viosen = 100 mVrms

— Minimal divider ratios

— PLL inin-lock condition

Siemens Aktiengesellschaft 78

This Material Copyrighted By Its Respective Manufacturer



SDA 2121-2

Characteristics
Ta= 25 °C; all voltages referenced to GND

Parameter Symbol Limit Values Unit Test Condition
min.  [typ. | max.

Input Signals SCL, SDA, A0

H-input voltage Vin 0.7xVo Voo \

L-input voltage Vie 0 1.5 \

Input capacitance Ci 10 pF

Input current I : j 10 uA Vi=Vop

Input Signal OSC IN

Input frequency ! ! 15 MHz Voo=45V
Input voltage Vi 100 mVrms | (sine wave)
Input capacitance C 10 pF

Input current h 30 uA Vi= Voo

Input Signal AM

Input frequency f 0.5 25 MHz Voo =45V
Input voltage Vi 30 mVrms | (sine wave)
Input capacitance 10 pF

Input current h 30 uA Vi= Voo

Input Signal FM

Input frequency f 10 150 MHz Voo=45V
Input voltage Vi 50 mVrms | (sine wave)
Input capacitance Ci 10 pF

Input current h 30 nA Vi= Voo
Siemens Aktiengesellschaft 79
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SDA 2121-2

Characteristics (cont'd)
Ta =25 C; all voltages referenced to GND

Parameter Symbol Limit Values Unit Test Condition
min. l typ. I max.
Output signal PDFM (tristate output)
PD current value A la 340 +570 | 800 pA Voo=5V
PD current value B Ia 85 +145 | 205 A Ta=-25C...60°C
PD leakage current la + 50 | 500 nA
Output Signal PDAM (tristate output)
PD current value A la 70 +115 | 160 nA Voo=5V
PD current value B Ia 15 + 30 |45 nA Ta=-25°C...60°C
PD leakage current la + 50 | 500 nA no load at the output
Output Signal PDAMA, PDFMA (analog output)
H-output current Ian 1 2.5 mA Veo= Voo=5V
L-output current laL 0.1 0.5 mA Veo = GND
VD{J
3kQ
POAM, PDFM —|<—
PDAMA, POFMA
22KkQ
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SDA 2121-2

Characteristics (cont'd)
Ta = 25°C; all voltages referenced to GND

Parameter Symbol Limit Values Unit Test Condition
min. | typ. ] max.

Output Signal LD (open drain output)

L-output signal Vau 0.4 Vv la. =3 mA
Voo=5V
CL = 20pF
L-output pulse width | rawL 30 ns
fQF
——=tt

Signa! LD

Vo —————— 1 _—
l I VE 1278
—=  fwn -
Output Signal PRT
H-output volitage Van Voo—0.4 v lon =1 mA
L-output voltage Vau 0.4 v fac =1 mA
Vav : 0.1 v lac=0.1mA
i
OutputSsignal SA 1, 2, 3 and FM (open drain switching outputs)
L-output voitage Va 0.4 v lor=1mA
Voo=5V
Var 0.1 \ laL = 0.1 mA
Output Signal SDA
L-output voltage Vau 0.4 V' lot = 3 MA
Voo=5V
CL =400 pF
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SDA 2121-2

Test Circuit

LH-Buffer

509

1 20
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100nF
2 19 l
XP O— SCL 0SC 0
+Voo
1’C Bus 15k = Crystal
xp O— 3isoa osc 118 - }19225
+ Voo
1.5k [ ° o XP
xp 4 17
o———— ——————{ A LD - O XP
e 0 XP
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7 1 ] M
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SDA 2121-2

Application Circuit
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SDA 2121-2

Diagram
Status Programming Table

Status Bit
Bit 0 1
1 PRT L H
2 SA1 L H
3 SA2 L H
4 SA3 L H
5 AM/FM L (FM operation) H (AM operation)*
6 PD analog/test PD analog test™*
7 PD polarity neg. pos.
8 PD current value B value A (AM or FM
operation}

*When the switch output FM is switched from "H" to "L" via bit 5§ (FM), operation is

switched from AM to FM

PDAM is in tristate and vice versa

**In test operation PDFMA and PDAMA outputs are switched as FVN and FRN outputs re-

spectively
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SDA 2121-2

12C Bus Transfer Protocol

SDA SDA
Start St
G- T L
1 1 1 1
A A
o 2 1 D 2 1
e 3 0 b 3 0
4 0 4 0
R R
E 5 1 £ 5 1
s 6 0 s 6 [y
s 7 or1* e 7 o+
L{ 8 0 8 0
ACK ACK
SuB- ! x sus- ! X
2 X 2 X
A A
3 X 3 X
D D
4 x 4 X
D D
5 0 5 1
R R
6 ! 6 1
E E
7 X 7 x
S S
s | 8 X P L] 8 X
ACK ACK
1 PRT 1 MSB —
2 | SA1 2
3 |SA2 3
4 |sas 4
5 | AMFM Status 5
6 Test/PD analog 6
7 PD polarity 7
8 PD current 8
ACK ACK N divider
1 MSB — 1
2 2
3 3
4 4
5 5
B 6
7 7
8 8 _iLsB J
ACK R divider ACK
1 Stop
5 L =P |
3
4
5
<]
7
8 |LsB —
ACK : . ) o
Stop *Chip select is achieved via bit 7 of the IC address. The contents
are compared with the value set on pin AQ. If the values are iden-
tical, the respective chip is selected.
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SDA 2121-2

Programming Example
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Stop

AM,4000= /! L =160,FM
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PRT
SA1
SA 2
SA 3

AM/FM
Test/PD analog

PD polarity
PD current

MSB

LSB

Status

R divider

Input frequency

[MHz]
FMIN 100
AM IN 1
OSC IN 4
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Lsg —

ACK

Stop

AM,1000= J L =2000,FM

Raster width
[kHz]

25
1
25/1

Divider ratio
2000 N divider
1000 N divider

160/4000 R divider
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SDA 2121-2

Transfer Protocol for 12C Bus
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SDA 2121-2

12C Bus Timing, PRT, SA, AM/FM

PiosTA

1 r=
\ |
| . \
SDA ' |
| fr
i |
Lol
SCL l [ J|
eed - H
STOP START oyl | STop
fiow Frag
E1223 Fsusto
Parameter Symbol Limit Values Unit
min. max.
Clock frequency fscu 0 100 kHz
Hold time data to SCLiow fHD:DAT 0 us
Inactive time prior to next transfer tBUF 4.7 ns
Hold time during start condition| ruoista 4.0 us
(first CLOCK pulse is generated
after this time period)
LOW clock phase fLow 47 ns
HIGH clock phase tHicH 4.0 us
Set-up time for DATA £SU:DAT 250 ns
Rise time for SDA and SCL signal R 1 us
Fall time for SDA and SCL signal rF 300 ns
Set-up time for SCL clock during| rsusto 4.7 LS
STOP condition
PRT delay time relative to STOP| io 500 us
condition

All values are referenced to specified input levels Vin and V.
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SDA 2121-2

Pulse Diagram

Phase Detector/Lock Detector
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