~_

HP11@ RAM Expansion Documentation

- — s 2 o B (i o i o e S i o i S o s . . S e

Samuel H. Chau
Nov 25, 1886

This article describes the procedure to expand the 272K byte RAM capacity
of the HP11@ to 512K bytes. Do not attempt the modifications if the proper
tools are not available, or if you do not have considerable experience in IC
soldering and de-soldering, as well as the knowledge to properly handle
static-sensitive CMOS digital 1ICs. The HP11@ Service Manual provides a
step-by-step procedure for disassembling and re-assembling the HP110. Never
attempt disassembly without following instructions. The Service Manual also
provide schematics and component locator diagrams to facilitate the
modification process.

Tools required:

-- Grounded, temperature-controlled soldering iron with @.15" tip and set at
700-800 degrees F.

-- Anti-static solder sucker or desoldering station.

-- Anti-static workstation mat with wrist strap.

-— Flux core solder, preferably with water-soluble flux.

TORX T-8 screwdriver.

-- Tweezers, needle-nose pliers, small flat-blade screwdriver, Xacto knife
wire stripper, IC extractor.

-- 28 or 30@-gauge insulated wire-wrap wire.

ICs required:

(12) NEC 43256-12L 32K+8 CMOS Static RAMs (or Hitachi HDB22S56-LP12)

3 74HC138 CMOS 3-8 line decoders
e e ) 2H64—25—€MOS EPROM——
Procedure:

1. Isolate the SYSTEM PCA from the rest of the HP11@. Follow disassembly
procedures as described in the HP110@ Service Manual, p/n @220S0-30021.

2. Using a grounded, temperature-controlled soldering iron and an anti-static
solder sucker, unsolder and remove ICs U14, UtB, U36-51 and UBS-B7.
U36-51 and UBE-67 are 28-pin 8K+*8 CMOS SRAMs. UBS is a 74HC139 and ut4 16
are 74HC138 decoders.

3. Solder twelve (12) 28-pin NEC 4325B6-12L 32K#8 CMOS SRAM chips onto the
SYSTEM PCA, using (now-empty) sockets for U4@-51. Sockets for U36-39 and
UBE-B67 should not hold any chips.

4. Solder a new U14 and U1B (both 74HC138s) onto their original sockets, but
each with pins 1,2,3 and § lifted.

5. Solder a new UBS (74HC138) onto its original socket, but with the
following modifications:

pins 1,2,3,b & 15 lifted
pins 11,13 & 14 clipped
pins 4,6,7,8,9,10,12 & 16 soldered onto the PCA



Complete the wiring on all lifted IC pins as shown on the schematic.
This includes U14 pins 1,2,3 &8 5, UIB pins 1,2,3 8 5 and UB5 pins 1-B &
15. U14,16 and UBS in conjuction performs new address decoding for the
32K#8 RAM chips.

Connect pin 1 of all 12 43256-12L RAM chips together and connect them to
U7 pin 19. Do not unsolder U7. This provides address line MAIS to the
RAM chips.

Cut the trace to pin 26 of U40-51 as shown on the component locator
diagram. Connect the isolated net to U7 pin 18. This provide address
line MA14 to the RAM chips.

Cut the short traces connecting U7 pins 1,2 to ground. Connect U7 pin 1
to Ul pin 2. Connect U7 pin 2 to Ul! pin 3. This provides buffered CPU
address/data lines to latch U7.

On the I/0 PCA, remove the configuration EPROM (XU28) and replace with a
27CB4 correctly programmed to reflect the new 512K byte RAM capacity.

Re—-assemble the HP110@ according to Service Manual instructions.
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