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Features:
- Quad Wideband Programmable Down Converter
- Four independent channels
- 95MSPS max input sample rate
- Four input buses, each with A/D range control

- 5MHz BW/channel with full filtering
o Higher BW/channel supported with reduced filtering
o Higher effective BW via multi-channel polyphasing or cascading

- AGC with 96 dB Range
- Interpolation and Resampling Filters
- Parallel, Serial, and Sequenced uP Read Outputs Modes
- 16-bit indirect control interface similar to ISL5216
e Technology:
- Fabricated in 0.18u CMOS with 3.3V I/O pads
- 17 x17mm 256CABGA (1.0mm) package

-
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INPUT A CHANNEL 0
AIN(16:0) > L) N N N 5l > AOUT(1§.8)
CLKA o INPUT | | RANGE 5] || Ncoy cic [ "|cHANNEL| | .| |RESAMPLING ]2 » AOUT(7:0)
FORMAT| "|CONTROL MIXER| |FILTER| | FILTERS FILTER £ ZH» synca
ENIA# > > > —> > 5 E
ok < OENA#
[n'd
INPUT B S | CHANNEL 1 2
BIN(16:0) > 5 N N N N 52O < BOUT(15:8)
CLKB S| INPUT | | RANGE | 5| © | {|NCO/ cic_["|cHANNEL| | .| | RESAMPLING [ 1] £ ) BOUT(7:0)
FORMAT| "|CONTROL| | & [TIMIXER| |FILTER| | FILTERS FILTER ) » SYNCB
ENIB# P 1 > > > > >
m “— OENB#
INPUT C Z | CHANNEL 2 vy
CIN(16:0) ) 5 N N L S P COUT(15:8)
LK S| INPUT | | RANGE [ 1] O || NCOY cic [ "|cHANNEL| | | |RESAMPLING[T]Q ) COUT(7:0)
FORMAT| "|CONTROL[?| D [TIMIXER| |FILTER| | FILTERS FILTER £z svynce
z S| OENCH#
[n'd
INPUT D CHANNEL 3 2
DIN(16:0) > N N N N 525 > DOUT(15:8)
CLKD o INPUT | | RANGE 5] || Ncoy cic [ "|cHANNEL| |\ | |RESAMPLING [ ] 5 £ ) DOUT(7:0)
FORMAT| "|CONTROL MIXER| |FILTER| | FILTERS FILTER o} » SYNCD
ENID# P > > > > =
“d— OEND#
vy v Vvy
RF ATTEN / 1TAG MICROPROCESSOR TIMING & » CLKO1
VGA CONTROL INTERFACE CONTROL > ko2
AAAA 4404444 AA A
v HRER’ vl 1] v |
=) EX®OEFO coEgnuw SoE  ®
5 2REFE 5EZR0G $53 L
E &5 5 29 U
o) < S n w >
o wn
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AIN(16:0)
CLKA
ENIA#

BIN(16:0)
CLKB
ENIB#

CIN(16:0)
CLKC
ENIC#

DIN(16:0)
CLKD
ENID#

ISL5416 Input Features

INPUT A

YVv

INPUT
FORMAT

RANGE
CONTROL

INPUT B

YVv

INPUT

FORMAT[ )

RANGE
CONTROL

INPUT C

YVv

INPUT

FORMAT[ )

RANGE
CONTROL

INPUT D

YVv

INPUT
FORMAT

RANGE
CONTROL

INPUT CHANNEL ROUTING

v v v
CHAN2 ~ CHAN1  CHANO

v
CHAN 3

VVYVYY

RF ATTEN /
VGA CONTROL

EOUT(15:0) 4

Max Input Sample Rate = 95 MSPS
Separate input clocks to allow for timing skew
between multiple ADC’s

- Inputs re-sync’d to master clock (CLKC)
Input Formats supported per input bus

- 16 bit Fixed Point OB or 2’s Comp Binary

- 17 bit Floating Point Real (14M/3E)

ADC Input Range Control for each channel via
shared/partitioned 16-bit RF Attenuator / VGA
Control bus

Input Channel Routing

- Switches any input bus to any down
converter channel

il1r|3E!l§;|Im
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: : . ISL5416 Range Control

(1 OF 4 VGA CONTROLS SHOWN)

| PROGRAMMABLE CONTROL |

-1

Digital VGA/ EXPONENT P Z
'5 RF Attenuator | <Z( 0]
o f [ Iz
z serranes . N 5 <] MANTISSA o OE
iy Ry Wow T s

5 VA N : =Q R DELAY] | 5

2 Optional o i S

SAW L , _

n T

FILTER |> W | GAIN AVS/C - :

[}

" T |STEPS LIMITS i

3g

EOUT ©=| 8/ [LOOK-UP| 3, ADDRESS i

E% " 7| TABLE [ 7/ l

[}

[}

t t 1 + 4 !

[}

[}

|

i

e Programmable Attenuator/VGA Controls:
- Time Slot Interval and Delay and from SYNCINx
- 0-42 dB of Attenuator/VGA Control Range
- Comparator thresholds and hold-off

Look Up Table (LUT) mapping Gain -> Atten/VGA interface control
- Exponent delayed sum to match system group delay

o« Example External Devices:
- M/A-COM AT90-1263 RF Attenuator
- National CLC5526 Digital VGA (0-350MHz)

-
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. ISL5416 Channel Architecture

32_bit 6 dB Steps 6 dB Steps
NCO
19l @ 32 Taps @ 64 Taps @ Max Rate = Max Rate =
v v, (1st-5th Order) 4 taps/CLK 8 taps/CLK CLK/2 (15 Taps) CLK/2 |
> »] ] FIR1 »  —»] FIR2 > »] A —»] Half > >
> CcIC » » » » » > O —> » > 1o
Re Z Z z i
S Real 1ohn|  Filter  |24b|Z|200] 2% |2ab|Z|206| 2% |24b| AGC |24b| 5|1 | B39 [16b| RESAMPING FIR el 6put
Mixer 0] Coeffs I0) Coeffs (e} Filter (NCO Controlled)
14/3b » 121512 —» > 1ils > > |1.ls T 1, » » Mux
(16/3) Q — y — y — Q —x7
(BYPASS) (BYPASS) (BYPASS) (BYPASS) (BYP|ASS) | (BYPASS) (BYPASS) o 4b 1/Q Data
AGC Gain

Channel Features

e 95 MSPS Input Sample Rate e >110db SFDR and OOB Attenuation
e Fully programmable FIR filters e 96dB AGC Range
o 5MHz channel BW with full filtering  * Resampling Filter for Non-Integer

_ 10MHz BW with reduced filtering ~ >2MPling Rates

interg;l.
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Channel AGC

L
1N R |
DELAY }—V :
0-63
SAMPLES

1ouUT

>
QIN R | c . Qout
Ll L Ll
s
P
MUX
A
M “REAL-TIME”
.......................... - / ;J( GAIN TO OUTPUT
P GAIN
4 ERROR
DET
L READ
4 REQUEST
GAIN TO uP INTF
A
SYNC
—P TIMING GEN > LOOP FILTER
MODE, MEAN/MEDIAN
SLOT PERIOD, ATTACK/DECAY 1, 2,
DELAY, GAIN LIMITS,
ADJUST TIME GAIN PRELOAD
ISL5416 CONCEPTUAL AGC BLOCK DIAGRAM

The “real-time” gain is provided to the

parallel output, serial output, and sequenced
i read uP outputs. The sampled or requested

read gain is only available at the sequenced
read on the uP interface.

Note that the “real-time” gain can be either
the gain from the loop filter or the sampled
gain from the loop filter. Though the
sampled gain was intended for the sampled
AGC mode, it will update in the timed mode
when the duration counter reaches zero.
This update can be aligned to the time slots,
allowing the AGC gain to be sampled and
held at the same time each slot whether or
not the sampled AGC mode is used.
(Production silicon only)

interg;l.
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TN 2
ISL5416 Output Features

Eight 8 bit parallel output busses supporting: o S : peeiiing
- 4,6, 8,12, 16, 20 or 24 bit data formats S LIEELI S
- Example bus configurations: =2
. - 5l x P BOUT(15:8)
+ 88 b : et
e 4 x 16 bit © ¢¢4-— OENB#
+ 2x 32 bit R
_ Separate or Mux’ed 1/Q data output 3 *§%< > svcc
- Up to 16 bit AGC gain data outputs available ;% > boUT 5
o All data synchronized to single CLKO % "%E : bouT(7.0)
o Multiplexed channels supported if channels are © 7 lef— oeno#
synchronized: TIMING & > CLKO
- Up to 8 timeslots/frame A4 &
- Frames synchronized to SYNCx outputs v
o Serial Outputs available on DOUT §§§ %
« Sequenced uP Read Ports bog

-
interg;l.
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ISL5416 Output Routing Example
(4 channels routed to single output bus)

UMTS Example:
Input Sample Rate (CLKA) = 76.8MSPS (20x oversample of 3.84Mcps)
Output Data Rate = 7.68MSPS (2x oversample rate)
Thus, 20x/2x = 10 CLKOUT cycles per frame
Configuration: Multiplex 4 channels of 8-bit I/Q and 16-bit AGC data on single AOUT bus

CLKOUT Slot

Cycle  Count __ SYNCA AOUT[15:0] Description

1 0 1 QO0[7:0],10[7:0] Channel 0 8-bit I/Q data

2 1 0 GO0[15:0] Channel 0 16-bit AGC data
3 2 0 Q1[7:0],10[7:0] Channel 1 8-bit I/Q data

4 3 0 G1[15:0] Channel 1 16-bit AGC data
5 4 0 Q2[7:0],10[7:0] Channel 2 8-bit I/Q data

6 5 0 G2[15:0] Channel 2 16-bit AGC data
7 6 0 Q3[7:0],10[7:0] Channel 3 8-bit I/Q data

8 7 0 G3[15:0] Channel 3 16-bit AGC data
9 X X X idle

10 X X X idle

CLKOUT /1\_/2\_/3\_/4\_/5\_/6\_/7\_/8\_/9\ _/10\__/1\
SYNCA / \ /N ...
AOUT15:8] (10 X GOH X_ 1M1 X GIH X_ 12 X G2H X_ 13 X G3H X_ X X X X 10 ) ....
AOUT[7:0] ( Q0 X GOL X Q1 X GIL X Q2 X G2L X Q3 X G3L X X X X X Q0 ) ....

SLOT COUNT 0 1 2 3 4 5 6 7 X X 0

interg;l.
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FIR1;

™, 2

.| Resamp | 4xor8x

L

NOT SHOWN BELOW

4x
(15.36M)
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HB
1 T2

Composite)

2x
(7.68M)

64 Taps
RRC
FIR2

Filter Response Overlay (Green = CIC; Blue

Red = FIR2; Black

13

32 Taps
FIR1

da

»

8x
(30.72M)

»

CIC
{2
Composite Response (Zoom Out) 0-30MHz

5MHz BW
(3.84 Mcps)

'ISL5416 Composite Response WCDMA

' Example
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Adjacent Channel Rejection

Example
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ISL5416 Composite Response WCDMA
Example

4x Chip Rate Output, 16 bits (showing 8x Chip Rate Output (30.72 Msps), 8 bits
interpolation images)

i ISL5416 Eval Board - USE 0 I9[=] B3 | B & 155416 Eval Board - USE 0 [_[O]
Center Freq = 5000000 Span = 15360000 AGC chammel: 2 NCO charmel: 2 Center Freq = 8000000 Span = 30720000 AGC chammel: 2 NCO channel: 2
Fin NEW =1.0Ze+005 (50.00 dR) pAGC Gain = 24 futputs C & D Fin NEW =2.04e4005 { 53.1 dFj pARC Gain = 24 futputs C 5 D
FEAK FEAK
0OFF OFF
AV AV
N 20 (f\)v’ W"‘wv\ ) ) 0N 20 ; A\\
AGC loop ( ] AGC loop J |
i i
o l | o L1
J | . L[] .
all | | I
100 [ i 100
LI L
120 J \ = - JI 120
COUT: COUT:
DOTIT: DOUT:
(1)PE (2)AVG (3)CURR (4)RSTPE (S)RSTAVG (6)AGCSEL (9)EXIT | |(LIPK (Z]AVG (3)CURR (4)RSTEK (5)RSTAVG (6)AGCSEL (3]EXIT
(4-D)OUTPFUT SELECT ($)SAYE  (CURSORS) NCO FREQ-- L/R FREQ STEF, U/D STEP SIZE {A-D)OUTPUT SELECT (S)SAVE  (CURSORS) NCO FREQ-- L/R FREQ STEP, /D STEP SIZE
IHBF Enabled IHBF and Resampling Filter
-
interg;l.
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