TEMIC

TELEFUNKEN Semiconductors

U2784B-BFS

2200 MHz / 200 MHz Twin PLL

Description

U2784B is a low power twin PLL manufactured with
TELEFUNKEN’s advanced UHF process. The maximum
operating trequency is 2200 MHz and 200 MHz respec
tively. It features a wide supply voltage range from 2.7 to

Features
® Very low current consumption (typical 3 V/12 mA)
® Supply voltage range 2.7 V~55V

¢ Maximum input frequency PLL1: 2200 MHz,
PLL2: 200 MHz

e 2 pins for separate power down functions
® Output for PLL lock status

® Prescaler 64/65 for PLL! and 8/9 for PLL2
® SS50-20 package

® ESD protected according to MIL-STD 833
method 3015 cl.2

5.5 V. Prescaler and power down function for both PLL’s
s integrated. Applications are DECT, DCS 1800 and
WLAN.

Benefits

e [ow current consumption leads to extended talk time

Twin PLL saves costs and space

& One foot print for all TEMIC twin PLL's saves design-
in time
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Pin Description
T / Pin | Symbol Function
SUPort 0 L]— E Port 3 1 | 5I/Port 0 !5I - Control input / o.c.output ]
. - 2 Vs digital | Power supply digital section
Vg digital | 2 Iset
s g E E 5 3 CP1 Charge pump output of
] synthesizer 1
CP1 E I__S—I Cp2 4 Vs analog | Power supply analog section
5 | RFil |RF divider input synthesizer
—
v 1 4 ; ! -
s analog | % 17] Vsep 6 | GNDp |Ground for digital section
RFi 1 E ?6 RFi 2 7 0OSC; Reference osc1illator input
‘7 8 OSC,  Reference oscillator output
I 9 HPD 1/ |Hardware power down input of
GNDp E 1—5:1 GNDa Port 1 synthesizer 1 / o.c.output
- 10 Lock/ |Lock output / o.c.output /
0sG; l—i ,114] HPD2/Port - Port 2 |testmode output
L Il | Clock |[3-wire-bus: serial clock input
0SC, [5{ L;l Enable 12 | Data |3-wire-bus: serial data input
13 Enable |3-wire-bus: serial enable input
) P
HPDifPort 1, 9 vl}] Data 14 HPD 2/ | Hardware power down input of
J— L Port 4 isynthesizer 2 / o.c.output ]
Lock/Port 2 10 |11} Clock 15 | GNDa ; Ground for analog section |
o5 02 16 | RFi2 |RF divider input synthesizer 2
17 Vsep Charge pump supply voltage
18 CP2 Charge pump output of
synthesizer 2 B
19 Iset Reference pin for charge pump
currents i
20 Port 3 | o.c.output ]
Absolute Maximum Ratings
E Parameters Symbol Value 1 Unit T
[Supply voltage Pins 2,4 and 17 Vs, Vsep 6 \
'Input voltage Pins 1,3,5,8,9, 10, 11, 12, Vi Oto Vs v
: 13, 14, 15, 16, 18 and 20
. Junction temperature T; 125 °C
{ Storage temperature range Toe ‘ —40to +125 °C
Operating Range
l Parameters Symbol Value Unit 3
Supply voltage Pins 2, 4 and 17 Vs, Vsep 271055 v ;
Ambient temperature range Tamb —30 to +85 °C ]
Thermal Resistance
Parameters Symbol Value Unit ]
[Tunction ambient $50-20 Rihja 140 KW |
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U2784B-BFS

Electrical Characte

ristics

Tamb = 25°C, Vs =2.710 5.5 V, Vg = 5 V, unless otherwise specified

Logic input lévels (Clock Data, Enable, HPD1, HPD2, 51)

Parameters Test conditions ] Symbotl [ Min. i Typ. L Max. l Unit |
DCSupply - ]
Ns_gp‘lym_rrsLm:Fw 3v. s ] [ 2 T [ ma |
Supply current CP Vep=5V.PLLinlock | Icp T T ua

I condition ! 1 ‘ | ! J
PLL 1
Input voltage frpi = 400 — 2200 MHz VrEL | 20 200 | mVrus |
Scaling factor prescaler Spsc  64/65 T—
Scaling factor main Sm 5 i 2047
counter l 2
Scaling factor swallow Ss 0 1 63 ‘
counter ! | i
| Reference counter | R _SBV_‘ 5 ! 4095 N
PLL 2 e o :
Input voltage ‘ frEi2 = 50 MHz | Ve | 40 T 200 { mVRMS |
- frei2 = 100 - 200 MHz 2 00
| Scaling factor prescaler Spsc & 'j o ‘7}
Scaling factor main Sm 5 2047 |
jcounter | —
| Scaling factor swallow 1 Ss L 0 7 | ‘
| Reference counter VL SR 175_ __;AL 4095 | T
Reference oscillator ~ . !
Recommended crystal J 10 | 200 i Q '
[series resistance - o B |
External reference input | AC coupled sinewave l 0OS8C; ‘ |
frequency | RE2=0 ! | 1 i 20 MHz
- RE2=1 | S S .
External reference input {AC coupled sinewave 2 ] OS¢ -?— 100 mVRMsj
amplitede | S D S R i ]

High input level ‘v,H 15 mRMﬂAﬁg_ﬁu—R\Ji;
: i

Lowimputlevel L ve |0 [ | 04 |V |
High input current | ka5 ! 3 ' uA t
Low input current S N TR 15 LMMAW,
Logic output levels (Port 0, 1, 2, 3, 4, Lock) ock) o e
Leakage current Vou=55V | iL 1 10 T
Saturation voltage __ {loL=05mA [ Vy | 04 ﬂv_A,
Charge pump output (Ree = thd.) B - .
Source current Vep s Vsep'2 PLL2 | ' _1 ’ ‘;

SI=L PLLl | Lyurce | | —02 | mA

5I=H PLLI | -1 ,‘
o Ty 5T T I
Sink current Vep s Vsep/2 PLL2 | i 1 l

5= PLLI 1 Liink 0.2 | | mA
! 51=H PLLI | P i 1
| Leakage current Veps Vsep2 E I, . %5 nA |

U RMS voltage at 50 Q,

2 OSC, is open if an external reference frequency is applied
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Serial Programming Bus

Reference and programmable counters can be pro-
grammed by the 3-wire-bus (Clock, Data and Enable).
After setting Enable in high condition the data is trans-
fered bit by bit during the rising edge of the clock into the
shift register, starting with the MSB-bit. When Enable re-

turns low the programmed information is loaded
according to the adressbits into the selected latch. There
is no check made how many clock pulses arrived during
enable high. During powerdown mode the 3-wire-bus re-
mains active and the IC can be reprogrammed.

Bit Allocation
MSB LSB
Bit | Bit | Bit | Bit Bit | Bit | Bit | Bit | Bit | Bit . Bit : Bit | Bit | Bit | Bit - Bit | Bit | Bit | Bit Bit
1 2 3 4 5 6 7 8 9 10 11 12 |13 114 1 15 16 ‘ 17 | 18 | 19 20
data bits address bits
D16 DIs D14 DI3 DI2 DIl DIi0 D9 D8 D7 D6 D5 D4 D3 | D2 Dl ‘ DO | A2 | Al A0
PLLI | ' [PLLI
Mio i M9 {M8 | M7 M6 | M5 | M4 M3 | M2 [MI [MO S5 [S4i83 |S2!81 g | 01| 0 1
PLL1 PLLI
Rit |RIO.R9 | R§ | R7 | R6 i R5 | R4 | R3 | R2 ' R! RO 0 1 0
PLL2 PLL2 ‘
Mip M9 | M8 | M7 : M6 | MS | M4 | M3 M2 | Ml { MO | 82 @ SI 50 0 |
‘ PLL2 ! PLL2 |
Ryt |RIOVRY { R8 | R7 ' R6 | R5 | R4 | R3 | R2 Rl g 1 4] 0
RF/ | Test | 5IP | TRI | TRI | PSZ | PS1 |H2P {HIP | LP |LPA| P4 | P3 | P2 | Pl PO 1 0 1
2 2 1 B i
SP | SP - SP !
D5 D2 Dt 1 i 0 |
Scaling Factors
PGT of PLLI1: PGT of PLL2:
S0 ... 85: These bits are setting the swallow counter Sg. S0 ... S4: These bits are setting the swallow counter Sg.
S5 =S0¥20 £ #2144+ S4#24 4 §5%25 Ss = S0%20 + S1*21 4 §2%72
allowed scalling factors for Sg: 0... 63, Ss < Sm allowed scalling factors for Sg: ... 7, S5 < Sm
MO ... M10: These bits are setting the main counter Sy. MO ...M9:  These bits are setting the main counter Sy.
Sy = MO*20 + MI*#21 + L+ M9*2% + M10*210 Sm = MO*¥20 4+ M2 4 |+ M9O*2% + M10*210
allowed scalling factors for Sy 5 ... 2047 allowed scalling factors for Spm: 5 ... 2047
Spo1t Total scalling factor of the programmable counter:  SpgT: Total scalling factor of the programmable counter:
SpgT = (64%Sy) +Sg Condition: Sg < Sm SpgT = (8*Sm) +Ss  Condition: Sg < Sy
RFT of PLL1 and PLL2:
RO...R1I:  These bits are setting the reference counter Sg.
Sp=RO<20+ .. +RI0*210 L R *21!
allowed scalling factors for Sg: 5 ... 4095
RF/2=1: Srer =2 * SR
RE2 =0: SRET = Sr
42 Rev. Al: 13.11.1995
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Serial Programming Bus
Control bits:

PO ... P4: o.c. output ports (1 = high impedance)

LPA, LPB: selection of P2 output or locksignal LPA LPB function of pin 10
0 0 o.c. output P2
0 I locksignal of synthesizer 2
I 0 focksignal of synthesizer |
1 I wiredor locksignal of both synthesizer

HIP, H2P:  selection of P1/4 output or hardware power down input of synthesizer 1/2 (0 = Port / | = HPD)

5IP:  selection of PO output or high current switching input for the charge pump current of synthesizer 1
(0 = Port / I = charge pump [ current switch input)

PS1, PS2:  phase selection of synthesizer 1 and synthesizer 2 (1 = normal / 0 = invers)

 psPLLIR=1 1 pspLLlz=0 ]
1 CP12 CP1/2 ;
L fr > fp Link - Lowee
fr<fp _lsouree S PR Lyink T
| fr=fp . 0 S 1 0

RF/2: divide by 2 prescaler for reference divider (0 = off / 1 = on)
SPD1, SPD2: software power down bit of synthesizer 1/2 (0 = powerdown / 1 = powerup)
Sk software switch for the charge pump current of synthesizer 1 (0 = low current / 1 = high current)

TRIl, TRIZ: enables tristate for the charge pump of synthesizer 1/2 (0 = normal / | = tristate)

TEST: enables counter testmode (0 = disabled / 1 = enabled)

Testsignal at pin 10
RFTI )
PGTI |
RFT2
PGT2

Preset condition at hard power up (supply voltage switched on):

PO ... P4 =1 high impedane

LPA, LPB =1 common lock signal

HiP,H2P =1 hardware power down enable

hli =1 current switching input synthesizer 1 enabled

PS1, PS2 =1 normal value for passive loop filter

RF/2 =0 divide by 2 prescaler for reference divider off
SPDI1,SPD2Z =0 software power down active

51 =1 synthesizer | high current charge pump active
TRIL, TRIZ =0 tristate off

TEST =@ testmode off

The device is in power up condition when SPD-PLL1/2 = | and if HIP/H2P = | the hardware power down pins 9/14
are in high state. High current of charge pump synthesizer 1 is active when 51 =1 and if 5IP = | the charge pump current
control input pin [ is in high state.
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Application Circuit
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Timing Diagram Serial Bus
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Dimensions in mm

Package: SSO-20
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